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May 1, 2020

BY ELECTRONIC DELIVERY

Joel H. Peck, Clerk

Document Control Center

State Corporation Commission

1300 E. Main Street, Tyler Bldg., 1st FI.
Richmond, VA 23219

Commonwealth of Virginia, ex rel. State Corporation Commission,
In re: Virginia Electric and Power Company’s Integrated Resource Plan
Jfiling pursuant to Va. Code § 56-597 et seq.
Case No. PUR-2020-00035

Dear Mr. Peck:

Please find enclosed for electronic filing in the above-captioned proceeding the 2020
Integrated Resource Plan of Virginia Electric and Power Company (the “2020 Plan”) filed
pursuant to § 56-597 et seq. of the Code of Virginia (“Va. Code™), the December 23, 2008 Order
Establishing Guidelines for Developing Integrated Resource Plans issued by the State
Corporation Commission of Virginia (“Commission”) in Case No. PUE-2008-00099 (“Order
Establishing Guidelines™), and the Integrated Resource Planning Guidelines (“Guidelines”). As
required by the Commission, a reference index is enclosed that identifies the sections of the 2020
Plan that comply with the Va. Code, the Guidelines, and the requirements of relevant prior
Commussion orders. Also enclosed is a copy of the Company’s proposed notice in this
proceeding pursuant to Section E of the Guidelines.

Along with the 2020 Plan, the Company is filing two addenda under separate cover.
Virginia Addendum 1 contains a Virginia residential bill analysis, and is being filed in public and
extraordinarily sensitive versions. Virginia Addendum 2 contains the Grid Transformation Plan
Document, and is being filed in public version only.

In addition to the addenda, the Company is contemporaneously filing its Motion for Entry
of a Protective Order and Additional Protective Treatment for Extraordinarily Sensitive
Information under separate cover.

Separate from these filings with the Commission, the Company is providing Commission
Staff with the Guidelines schedules associated with the 2020 Plan in electronic format pursuant
to Section E of the Guidelines, and is providing a copy of the 2020 Plan to members of the
General Assembly pursuant to Va. Code § 56-599.

Atlanta | Austin | Baltimore | Brussels | Charlotte | Charlottesville | Chicago | Dallas | Houston | Jacksonvilie | London | Los Angeles - Century City
Los Angeles - Downtown | New York | Norfolk | Pittsburgh | Raleigh | Richmond | San Francisco | Tysons | Washington, D.C. | Wilmington
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Mr. Joel H. Peck
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Please do not hesitate to contact me if you have any questions in regard to this filing.

GEeeTsasc

Very truly yours,

/s/ Vishwa B. Link

Vishwa B. Link

Enclosure

cc: Honorable D. Mathias Roussy, Hearing Examiner
Paul E. Pfeffer, Esq.
Audrey T. Bauhan, Esq.
Jennifer D. Valaika, Esq.
Sarah R. Bennett, Esq.
Service List




2020 integrated Resource Plan Reference Index
Case No. PUR-2020-00035
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Order / Guideline 2020 Plan Section Requirement 3
Va, Code § 56-598 (1) Section 2.2 An IRP should:
Alternative Plans 1. Integrate, over the planning period, the electric utility's forecast of demand for clectric generation
supply with recommended plans to meet that forecasted demand and assure adequate and sufficient
reliability of service, including, but not limited to: a. Generating electricity from generation facilities
that it currently operates or intends to construct or purchase; b. Purchasing clectricity from affiliates
and third parties; and ¢. Reducing load growth and peak demand growth through cost-effective
e demand reduction programs; B

Va. Code § 56-598 {2) 2020 Plan Identify a portfalio of electric generation supply resources, including purchased and self-generated

electric power, that: a. Consistent with § 56-585.1, is most likely to provide the clectric generation
supply needed to meet the forecasted demand, net of any reductions from demand side programs, so
that the utility will continue to provide reliable service at reasonable prices over the long term; and b.
Will consider low cost energy/capacity avallable from short-term or spot market transactions,
consistent with a reasonable assessment of risk with respect to both price and generation supply
availability over the term of the plan;

"Va. Code § 56-598 (3) Section 2.2 Reflect a diversity of electric generation supply and cost-effective demand reduction contractsend |
Alternative Plans services so as to reduce the risks associated with an over-reliance on any particular fuel or type of
generation demand and supply resources and be consistent with the Commonwealth's energy policies
as set forth in § 67-102; and

Va. Code § 56-598 (4) 2020 Plan Include such additional information as the Commission requests‘;;z;nalr;lng to how the electric utility
Reference Index intends to meets its obligation to provide electric generation service for use by its retail customers
. over the planning period. e
Va. Code § 56-599 (A) 2020 Plan Each electric utility shal! file an updated integrated resource plan by July 1, 2015, Thereafter, each

electric utitity shall file an updated integrated resource plan by May 1, In each year immediately
preceding the year the utility is subject to a triennial review filing. A copy of each integrated resource
plan shall be provided to the Chairmen of the House and Senate Committees on Commerce and Labor
and to the Chairman of the Commission on Electric Utility Regulation.

Va. Code § 56-599 (A) 2020 Plan All updated integrated resource plans shall comply with the provisions of any relevant order of the
Reference Index Commission establishing guidelines for the format and contents of updated and revised integrated
resource plans. Each integrated resource plan-shall consider options for maintaining and enhancing
rate stabllity, energy independence, economic development including retention and expansion of
energy-intensive industries, and service reliability.

Va. Code § 56-599 (B) Chapter 5 In preparing an integrated resource plan, each electric utility shall systematically evaluate, and may
Generation - Supply-Side Resources propose:
1. Entering Into short-term and long-term electric power purchase contracts;

Va. Code § 56-599 (B) Chapter § In preparing an integrated resource plan, each electric utility shall systematically evaluate, and may
Generation - Supply-Side Resources propose:
. 2. Owning and operating electric power generation facilities;
Va. Code § 56-599 (8) Chapter 5 In preparing an integrated resource plan, each electric utility shall systematically cvaluate, and may
Generation - Supply-Side Resources propose:
3. Building new generation facilities;
Va, Code § 56-599 (8) Section 4.2 In preparing an integrated resource plan, each electric utility shall systematically evaluate, and may
Capacity Market Assumptions propose:
L 4. Relying on purchases from the short term or spot markets;
Va. Code § 56-599 (B) Chapter 6 In preparing an integrated resource plan, each electric utility shall systematically evaluate, and may
Generatlon - Demand-Side Management propose:

5. Making investments in demand-side resources, including energy efficiency and demand-side
o management services; o _ .

Va. Code § 56-599 (B) Section 2.2 In preparing an integrated resource ptan, each electric utility shall systematically evaluate, and may
Alternative Plans propose;
6. Taking such other actions, as the Commission may approve, to diversify its generation supply
portfolio and ensure that the electric utility Is able to implement an approved plan; R
Va. Code § 56-599 (B) Section 2.2 In preparing an integrated resource plan, each electric utility shall systematically evaluate, and may
Alternative Plans propose:
7. The methods by which the electric utility proposes to acquire the supply and demand resources
identified in its proposed integrated resource plan;

Va. Code § 56-599 (B) Sectlon 1.2 In preparing an integrated resource plan, each electric utility shall systematically evaluate, and may
Virginta Clean Economy Act propose:
Section 1.3 8. The effect of current and pending state and federal environmental regulations upon the continued
Reglonal Greenhouse Gas Initiative operation of existing electric generation facllitics or options for construction of new electric
Section 1.11 generation facilities;
Other Environmental Regulation
Section 5.2.3
Environmental Regulations

Va. Code § 56-599 (B) Section-2.3 In preparing an integrated resource plan, each electric utility shall systematically evaluate, and may
NPV Resuits propose:

9. The most cost effective means of complying with current and pending state and federal
environmental regulations, including compliance options to minimize effects on customer rates of
such regulations;
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Order / Guidelline 2020 Plan Section Requirement
Va. Code § 56-599 (B) Chapter 8 In preparing an Integrated resource plan, each electric utility shall systematically evaluate, and may ||
Distribution propose: {
10. Long-term electric distribution grid planning and proposed electric distribution grid transformation
o o projects; and e |
Va. Code § 56-599 (B) Chapter 6 In preparing an integrated resource plan, each electric utility shall systematically evaluate, and Mav §

Generation - Demand-Side Management

propose: I
11. Developing a long-term plan for energy efficiency measures to accomplish policy goals of |
reduction in customer bllls, particularly for low-income, elderly, and disabled customers; reduction in
emissions; and reduction in carbon intensity.

Chapter 296
Enactment Clause 12

Section 5.5.1

Supply-Side Resource Options
Section 9.3.1

Plan-Related Mandates

That any Phase Il Utility, as that term Is defined In subdivision A 1 of § 56-585.1 of the Code of Virginia,
shall consider in its integrated resource plan next filed after July 1, 2018, either as a demand-side
energy efficiency measure or a supply-side generation alternative, whether the construction or
purchase of one or more generation facilities with at least one megawatt of generating capacity,
having a measurable aggregate rated capacity of 200 megawatts by 2024, that use combined heat and
power or waste heat to power and are located In the Commonwealth, are In the customer interest.
For purposes of this analysis, the total efficiency, including the use of thermal energy, for eligible
combined heat and power facilities must meet or exceed 65 percent (Lower Heating Value). The
assumed efficiency of waste heat to power systems that do not burn any supplemental fuel and use
only waste heat as a fuel source is 100 percent. As used in this enactment, "waste heat to power"
means a system that generates electricity through the recovery of a qualified waste heat resource and
"qualified waste heat resource” means (i) exhaust heat or flared gas from an industrial process that
does not have, as its primary purpose, the production of electricity and (ii) a pressure drop In any gas
for an industrial or commercial process.

Chapter 296
Enactment Clause 18

Sectlon 6.6

GTSA Energy Efficlency Analysis
Section 9.3.1

Plan-Related Mandates

That as part of its integrated resource plans filed between 2019 and 2028, any Phase I Utility, as that
term s defined in subdivision A 1 of § 56-585.1 of the Code of Virginia, shall incorporate into its long-
term plan for energy efficiency measures policy goals of reduction in customer bills, particularly for
low-income, elderly, veterans, and disabled customers; reduction in emissions; and reduction in the
utllity's carbon intensity, Considerations shall include analysis of the following: energy efflciency
programs for low-income customers in alignment with billing and credit practices; energy efficlency
programs that reflect policles and regulations related to customers with serlous medical conditions;
programs specifically focused on low-income customers, occupants of multifamily housing, veterans,
elderly, and disabled customers; options for combining distributed generation, energy storage, and
energy efficiency for residential and small business customers; the extent that electricity rates
account for the amount of customer electricity bills in the Commonwealth and how such extent in the
Commonwealth compares with such extent in other states, including a comparison of the average
retall electricity price per kWh by rate class among all 50 states and an analysis of cach state's primary
fuel sources for electricity generation, accounting for energy efficiency, heating source, cooling load,
housing size, and other relevant factors; and other issues as may seem appropriate.

W &3

Guldeline (A)

Guideling (A}

Chapter 4
Generation - Planning Assumptions
Chapter 5
Generation - Supply-Side Resources

In order to understand the basis for the utility's plan, the IRP filing shall include a narrative summary
detailing the underlying assumptions reflected in its forecast as further described in the guldelines. To
better follow the utility's planning process, the narrative shall include a description of the utility's
rationale for the selection of any particular generation addition or demand-side management program
to fulfill its forecasted need. Such description should include the utility's evaluation of its purchase
options and cost/benefit analyses for each resource option to confirm and justify each resource
option it has chosen. Such narrative shall also describe the planning process including timelines and
appropriate reviews and/or approvals of the utllity's plan. For members of PIM Interconnection, LLC
("PJM"), the narrative should describe how the IRP incorporates the PIM planning and
implementation processes and how it will satisfy PIM load obligations.

See References for Guideline (F){7) and
Schedules

These guidelines also include sample schedules to supplement this na-rratlve Elscusslon and assist the
utilities in developing a tabulation of the utility's forecast for at least a 15-year period and Identify the
projected supply-side or demand-side resource additions and solutions to adequately and retiably
meet the electricity needs of the Commonwealth. This tabulation shall also indicate the projected
effects of demand response and energy efficiency programs and activities on forecasted annual
energy and peak loads for the same period. These guldelines also direct that all IRP filings include
Information to comparably evaluate various supply-side technologies and demand-sida programs and
technologies on an equivalent basis as more fully described belowin Section F(7).

Guideline (C)(1)

Section 2.2

Alternative Plans

Appendix 2A

Plans A-D - Capacity & Energy
Section 4.1

Load Forecast

Appendix 4H

Projected Summer & Winter Peak Load &
Energy Forecast for Plan B
Appendix 41

Required Reserve Margin for Plan B

1. Forecast. A three-year historical record and a 15-year forecast of the utility's native load
requirements, the utility's PJM load obligations if appropriate, and other system capacity or firm
energy obligations for each peak season along with the supply-side {including owned/leased
generation capacity and firm purchased power arrangements} and demand-side resources expected
to satisfy those loads, and the reserve margin thus produced.
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Order / Guideline

2020 Plan Section

Requirement

Guideline (C)(2)

T Guideiine (C){2)(8)

Chapter 5

Generation - Supply-Side Resources
Chapter 6

Generation - Demand-Side Management

2. Option analyses. A comprehensive analysis of all existing and new resource options (supply- and 0
demand-side}, including costs, benefits, risks, uncertainties, reliability, and customer acceptance
where appropriate, considered and chosen by the utility for satisfaction of native load requirements I
and other system obligations netessary to provide reliable electric utility service, at the lowest
reasonable cost, over the planning period.

Section 4.2
Capacity Market Assumptions

a. Purchased Power - assess the potential costs and benefits of purchasing pbwer from wholesale
power suppliers and power marketers to supply it with needed capacity and describe In detall any
declsion to purchase electricity from the wholesale power market.

WES AL P 3R

Guideline (C)(2)(b)

Section 5.5
Future Supply-Side Generation Resources

b. Supply-side Energy Resources - assess the potential costs and bencfits of reasonably available
traditional and alternative supply-side energy resource optlons, including, but not limited to
technologies such as, nuclear, pulverized coal, clean coal, circulating fiuidized bed, wood, combined
cycle, integrated gasification combined cycle, and combustian turbine, as well as renewablc energy
resources such as those derived from sunlight, wind, falling water, sustainable biomass, energy from
waste, municipal solid waste, wave motion, tides, and geothermal power,

" Guideline (C)(2)(c)

Chapter 6

Generation - Demand-Side Management
Appendix 4L

Load Duratlon Curves

c. Demand-side Options - assess the potential costs and benefits of prograrr{;t?at_promote demand-
side management. For purposes of these guidelines, peak reduction and demand response programs
and energy efficiency and conservation programs will collectively be referred to as demand-side
optlons.

Guideline {C}{2){d)

Chapter 4
Generatlon - Planning Assumptions

d. Evaluation of Resource Optlons - analyze potential resource options and combinations of resource
options to serve system needs, taking into account the sensitivity of Its analysls to variations [n future
estimates of peak load, energy requirements, and other significant assumptions, including, but not
limited to, the risks associated with wholesale markets, fuel costs, construction or implementation
costs, transmission and distribution costs, environmental impacts and compliance costs.

Guideline {(C)(3) As Applicable 3. Data avallsbility. To the extent the information requested is not currently available or is not
applicable, the utility will clearly note and explain this in the appropriate location in the plan, narrative,
or schedule.

Guldeline (D) Chapter 1 Each utility shall provide 3 narrative summary detailing the major trends, events, and/or conditions

Significant Development and Context for
Integrated Planning Process

reflected in the forecasted data submitted in response to these guidelines.

Guideline (D}{1)

Section 4.1

Load Forecast

Section 4.2

Capacity Market Assumptions

1. Discussion regarding the forecested peak load obligation and energy requirements, PJM members
should also discuss the relationship of the utility’s expected nan-coincident peak and its expected PIM
related load obligations.

Guideline (D){2)

Section 2.2

Alternative Pians
Chapter 3

Short-Term Action Plan

2. Discussion regarding company goals and plans in response to directives of Chapters 23 and 24 of
Title 56 of the Code of Virginia, including compliance with energy efficiency, energy conservation,
demand-side and response programs, and the provision of electricity from renewable energy
resources.

Guideline (D}{3)

Chapter 4
Generation - Planning Assumptions

3. Discusslon regarding the complete planning process, including timelines, assumptions, revicws,
approvals, etc., of the company's plans. For PIM members, the discussion should also describe how
the IRP integrates into the complete planning process of PJM.,

“Guideline (D}{8)

Section 4.1
Load Forecast

4. Discussion of the ¢ritical input assumptions to determine the load forecast and expected changes in
load growth including factors such as energy conservation, efficiency, load management, demand
response, variations in customer class sizes, expected levels of economic activity, variations in fugt
prices and appliance inventories, etc.

Guideline (D)(5)

Chapter 4

Generatlon - Planning Assumptions
Chapter §

Generatlon - Supply-Side Resources
Chapter 6

Generation - Demand-Side Management

S. Discussion regarding cost/benefit analyses and the results of such factors on this plan, including the
methodology used to consider equal or comparable treatment afforded both the demand-side options
and supply-side resources.

Guideline (D)(6)

Section 5.2

Evaluation of Existing Generation
Appendix 51

Potential Unit Retirements
Appendix 5K

Planned Changes to Existing Generation Units

Appendix 5L
Environmental Regulations

6. Planned changes In operating characteristics such as unit retirements, unit uprates or derates,
changes In unit availabilities, changes in capacity resource mix, changes in fucl supplles or transport,
emissions compliance, unit performance, etc.

Page 3 of 9
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b

Order / Guideline 2020 Plan Section Requirement
Guideline {D){7) Section 2.2 7. Discussion regarding the effectiveness of the utility's IRP to meet its load obllgations with supply-
Alternative Plans side and demand-side resources to enable the utility to provide reliable service at reasonable prices

over the long term.

FEE O TR O

Guideline (E)_ o 2020 Plan By September 1, 2009, and every two years thereaﬁér: eSEh-ﬁlllltv shall file with the Commission Its b
then current integrated resource plan, which shall inciude all information required by these guidelines
for the ensuing 15-year planning pertod along with the prior three-year historical period. The process
and analyses shall be described in a narrative discussion and the results presented In tabular format
using an EXCEL spreadsheet format, similar to the attached sample schedules, and be provided in both
| printed and electronic media. For those utilities that operate as part of a multi-state Integrated power
| system, the schedules should be submitted for both the individual company and the generation
planning poal of which the utility is a member. The top line stating the company name should indlcate
|

that the data reflects the individual utility company or the total system. For partial ownership of any
facility, please provide the percent ownership and footnote accordingly

Guldcline (E o 'M‘Cﬁgr 3 Each filing shall include a five-year action plan?\:;tasagses those speci?(c actions currently be?ng
Short-Term Action Plan taken by the utility to iImplement the options or activities chosen as appropriate per the IRP.

Guideline (E) 2020 Plan If a utility considers certain information in its [RP to be proprietary?:?c?:ﬁﬂ&énﬁal, the uiility may so
Motion for Protective Order designate, file separately and request such treatment in accordance with the Commission's Rules of

Practice and Procedures.

Guideline (E) 2020 Plan As § 56-599 E requires the giving of notice and an opportunity to be heard, each utility shall also

Proposed Notice include a copy of its proposed notice to be used to afford such an opportunity.
| - e
Guidetine (F){1) Section 4.1 1. Forecast of Load. The forecast shall include descriptions of the methods, models, and assumptions

Load Forecast used by the utility to prepare its forecasts of its loads, requirements associated with the utility's PM

load obligation (MW) if appropriate, the utility's peak load {(MW) and energy sales (MWh) and the
variables used in the models

Guidellne (F){1){a) Appendix 4A a. The most recent three-year history and 15-year forecast of energy sales (kWh) by cach customer
Total Sales by Customer Class (DOM LSE) class
(GWh)
Appendix 48
Virgtinia Sales by Customer Class {DOM LSE)
(GWh)
Appendix 4C
North Carolina Sales by Customer Class (DOM
LSE) (GWHh)

Guideline (F}(1)(b) Appendix 4H b. The most recent three-year history and 15-year forecast of the utility's peak load and the expected
Projected Summer & Winter Peak Load & load obligation to satisfy PJM's coincident peak forecast if appropriate, and the utility’s coincident
Energy Forecast for Plan B peak load and associated noncoincident peak load for summer and winter seasons of each year (prior
Appendix 41 to any DSM), annual energy forecasts, and resultant reserve margins. During the forecast period, the
Required Reserve Margin for Plan B tabulation shall also indicate the projected effects of incremental demand-side options on the

forecasted annual energy and peak loads

Gulideline (F){1)(c) Section 5.5 ¢. Where future resources are required, a description and associated characteristics of the option that |
Future Supply-Side Generation the utility proposes to use to address the forecasted need
Guideline (F)(2) Chapter 1 2. Supply-side Resources. The forecast shall provide data for its existing and planned electric
Significant Developments and Context for generating facilities (including planned additions and retirements and rating changes, as well as firm
Integrated Planning Process purchase contracts, including cogeneration and small power production) and a narrative description of
Chapter 5 the driver(s) underlying such anticipated changes such as expected environmental compliance, carbon
Generatlon - Supply-Side Resources restrictions, technology enhancements, etc.
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Order / Guideline

2020 Plan Scction

Guideline (F){2}(a)

Evaluation of Existing Generation
Existing Generation Units in Service
Potential Unit Retirements

Pianned Changes to Existing Generation Units

1. Type of fuel(s) used

iii. Location of each existing unit
iv. Commercial Operation Date

obligation (MW))

capabillity of such units.

a. Existing Generatlon, For existing units in service:

li. Type of unit (e.g., base, intermediate, or peaking)

v. Size (nameplate, dependable operating capacity, and expected capacity value to meet load

vi. Units to be placed in reserve shutdown or retired from service with expected date of shutdown or
retirement and an economic analysls supporting the planned retirement or shutdown dates

vii. Units with specific plans for life extenslon, refurbishment, fuel conversion, modification or
upgrading. The reporting utility shall also provide the expected {or actual) date removed from service,
expected return to service date, ¢apacity rating upon return to service, a general description of work
to be performed as well as an economic analysis supporting such plans for existing units

viil. Major capital improvements such as the addition of scrubbers, shall be evaluated through the IRP
analysis to assess whether such improvements are cost justified when compared to other alternatives,
including retirement and replacement of such resources

ix. Other changes to existing generating units that are expected to Increase or decreasc generation

Guideline (F)(2)(b)

Future Supply-Side Generation

recent |RP or annual report.

b. Assessment of Supply-side Resources. Include the current overall assessment of E):I;:fng and
potential traditional and alternative supply-side energy resources, including a descriptive summary of
each analysis performed or used by the utility in the assessment. The utility shall also provide generat
information on any changes to the methods and assumptions used in the assessment since {ts most

Guideline (F){2)(b)(1)

Comparison of Short-Term Action Plans
Renewable Resources for Plan B

Potential Supply-Side Resources for Plan B
Summer Capacity Position for Plan B
Capaclty Position for Plan B

Construction Forecast for Plan B

reasons for that discontinuance.

1. For the currently operational or potential future supply-side energy resources included, provide
Information on the capacity and energy avallable or projected to be avallable from the resource and
associated costs. The utllity shall also provide this information for any actual or potential supply-side
energy resources that have been discontinued from its plan since its last biennial report and the

1

Be O E & sg

=

Guideline (F){2)(b){ii}

Supply-Side Resource Options

the resource.

ii. For supply-side energy resources evaluated but rejected, a description of the resource; the potential
capacity and energy associated with the resource; estimated costs and the reasons for the rejection of

Guideline (F)(2)(c)

Generation Under Construction
Generation Under Construction

Ptanned Generation under Development

addition:

the utility

obligation (MW))

c. Planned Generation Additions. A list of planned gencration additions, the rationale as to why each
listed generation addition was selected, and a 15-year projection of the following for cach listed

I. Type of conventional or alternative facility and fuel(s) used
ii. Type of unit (e .g . baseload, intermediate, peaking)
fii. Location of each planned unit, including description of locational benefits identified by PIM and/or

iv. Expected Commercial Operation Date
v. Size (nameplate, dependable operating capacity, and expected capacity value to meet load

vi. Summaries of the analyses supporting such new generation additions, Including its type of fuel and
designation as base, intermediate, or peaking capacity
vii. Estimated cost of planned unit additions to compare with demand-side options

Guideline (F){2){d)

Non-Utility Generation

Other Generation Units

d. Non-Utility Generation. A separate list of all non-utility electric generating facilities included in the
IRP, including customer-owned and stand-by generating facilities. This list shall Include the facility
name, location, primary fuel type, and contractual capacity (including any contract dispatch conditions
or limitations), and the contractual start and expiration dates. The utility shall also Indicate which
facllities are included in their total supply of resources

Guideline (F){3)

Capacity and Energy Position
Plans A-D - Capacity & Energy

Summer Capacity Position for Plan B

schedules.

3, Capacity Position. Provide a narrative discussfon and tabulation reflecting the capacity position of
the utility in relation to satisfying PJM's load obligation, similar to Schedule 16 of the attached
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QOrder / Guideline

2020 Plan Section

Requirement

Guideline (F)(4)

Appendix 4K
Wholesale Power Sales Contracts

4, Wholesale Contracts for the Purchase and Sale of Power. A list of firm wholesale purchased power
and sales contracts reflected in the plan, including the primary fuel type, designation as base,
intermediate, or peaking capacity, contract capacity, location, commencement and explration dates,
and volume.,

"7 Guideline (F)(5)

Chapter 6
Generatlon - Demand-Side Management
Appendices 6A to 6N

5. Demand-side Options. Provide the results Jlts overall assessment of existing and pot-en'tlal
demand-side option programs, including a descriptive summary of each analysis performed or used by
the utility in its assessment and any changes to the methods and assumptions employed since its last
IRP. Such descriptive summary, and corresponding schedules, shall clearly identify the total impact of
each DSM program.

GO

ST EA

Guideline (F)(6)

Chapter S

Generation - Supply-Side Resources
Section 4.6.3

Solar Interconnection and Integration Costs

6. Evaluation of Resource Options. Provide a description and a summary of the results of the utility's
analyses of potential resource options and combinations of resource options performed by it pursuant
to these guidelines to determine its integrated resource plan. IRP filings should identify and include
forecasted transmission interconnection and enhancement costs assoctated with specific resources
evaluated In conjunction with the analysis of resource options.

Other Generation Units

G_uld-eﬁ;(F)W) Section 5.5.2 7. Comparative Costs of Options. Provide detailed information on levelized busbar costs, annual
Levelized Busbar Costs revenue requirements or equivalent methodology for various supply-side options and demand-side
Appendix 5M options to permit comparison of such resources on equitable footing. Such data should be tabulated
Tabular Results of Busbar and at a minimum, reflect the resource's heat rate, varlable and fixed operating maintenance costs,
Appendix SN expected service life, overnight construction costs, fixed charged rate, and the basis of escalation for
Busbar Assumptions each component.
Schedule 1 Appendix 4H Peak load and energy forecast
Projected Summer & Winter Peak Load &
Energy Forecast far Plan 8
Schedule 2 Appendix 5G Generation output
Energy Generation by Type for Pian B {GWh)
Schedule 3 Appendix 5H System output mix
Energy Generation by Type for Plan B (%)
Schedule 4 Appendix SR Seasonal capability
Capacity Position for Plan B
Schedule 5 Appendix 4) Seasonal load
Summer and Winter Peak for Plan B
Schedule 6 Appendix 41 Reserve margin
Required Reserve Margin for Plan B
Schedule 7 Appendix 5F Installed capacity
Existing Capacity for Plan B
Schedule 8 Appendix 5C Equivalent availability factor
Equivalent Avallability Factor for Plan B
Schedule 9 Appendix 50 Net capactiy factor
Net Capacity Factor ]
Schedule 10 Appendix 5€ Average heat rate
o Heat Rates for Plan B L e
Schedule 11 Appendix 50 Renewable resources
Renewable Resources for Plan 8
Schedule 12 Appendix 6D DSM programs
Approved Programs Energy Savings for Plan B
(MWh]) (System Level)
Appendix 61
Proposed Programs Energy Savings for Pian B
{MWh) (System Level)
Appendix 6L
Future Undesignated EE Energy Savings for
Plan B (MWh) (System Level)
Schedule 13 Appendix 5K Unit size uprate and derate
Planned Changes to Existing Generation Units
Schedule 14 Appendix 5A Existing unit perfarmance data
Existing Generation Units in Service
Appendix 58
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Case No. PUR-2020-00035
Order at 1-2

Delivered Fuel Data

Sectlon 2.2

Alternative Plans

Section 4.10

VCEA-Related Assumptions

Order / Guideline 2020 Plan Section Requirement

Schedule 15 Appendix 3A Planned unit performance data {
Generatlon under Construction
Appendix 38 [
Planned Generation under Development [l
Appendix 5P q
Potential Supply-Side Resources for Plan B i
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Schedule 16 Appendix 5Q Utility capacity position
Summer Capacity Position for Plan B

Schedule 17 Appendix 5S Construction forecast
Construction Forecast for Plan B

T -Scﬁgd_ule bt} Appendix 4R Fuel data :

Dominion should model the costs and reliability impacts of the VCEA and other relevant legislation in
its 2020 IRP.

In addition to existing requirements, including the requirement to model a "lcast cost plan,"
Dominion's 2020 IRP shall:

1. Model the mandates and requirements of the VCEA and other relevant legislation based on the best
avallable information, using reasonable and appropriately documented assumptions if necessary;

Case No. PUR-2020-00035 Section 2.4 Dominion’s 2020 IRP shall:

Order at 2 NPV Results 2. Calculate separately the net present value costs to customers of the least cost plan, the VCEA, and
other relvant legislation including not only generation costs but also transmission and distribution
costs;

Case No. PUR-2020-00035 Sectlon 2.6 Dominion's 2020 IRP shall:

Order at 2

Virginia Residential Bill Analysis
Va. Plan Addendum 1
Virginia Residential Bill Analysis

3. Calculate separately the annual bill impacts of the least cost plan, the VCEA, and additional
legislation over each of the next ten years as compared to the bitl of a residential customer using
1,000 kilowatt-hours per month as of May 1, 2020, Including not only generation costs but also
transmission and distribution costs;

Case No. PUR-2020-00035
Order at 3

Section 4.1.3
Energy Efficiency Adjustment

Dominion's 2020 IRP shall:

4. For purposes of the modeling directed herein, other than the least cost plan, the Company shall
model the impact of applicable energy efficiency requirements on the load forecast, separately as (a)
an impact on the PJM peak load and energy sales forecast, and (b) a supply-side resource;

Case No. PUR-2020-00035
Orderat 3

Section 2.5
Transmission System Reliabllity Analysis
Section 7.5
Transmission System Reliability Analysis

Dominion's 2020 IRP shall:

S. Include an engineering analysis of the effects of the mandates and requirements of the VCEA and
other relevant legislation on reliability of service to customers and identify any Company concerns
regarding the impact of the mandates and requirements of the VCEA and other relevant legislation on
the rellability of the Company's service; and

Case No. PUR-2020-00035
Order at 3

Section 9.2

Effect of Infrastructure Programs on Overall

Resource Plan

Dominion's 2020 IRP shali:

6. Include an analysis of how the infrastructure deployment and costs associated with the Company's
electric distribution and transmission system programs, such as its Grid Transformation Plan,
Underground Transmission Line Pilot, Battery Storage Pilot and Strategic Undergrounding Program,
impact the Company's overall resource plan. [dentify whether these distribution and transmission
improvements enable broader deployments of distributed energy resources such as residential
rooftop solar and whether such broader deployment displaces the need for traditional generation
resources in the proposed bulld plans, Include any reduction in costs associated with changes in the
proposed build plans that would otherwise be required by the IRP.

Case No. PUR-2018-00065
Final Order at 11

Case No. PUR-2018-00065
Order on Reconslderation at 3

Section 2.2

Alternative Plans

Sectlon 4.9

Least-Cost Plan Assumptions

In future IRPs, the Company shall:
1. Model a true least-cost plan, as defined in the December 2018 Order.

In the Order on Reconsideratlion, the Commission confirmed that this directive encompasses the
concept that Commilssion-approved generation resources will not be required to be "modeled” for
inclusion at all, but will appear as existing or under construction depending upon thelr development
status.

Case No. PUR-2018-00065
Final Order at 11

Section 4.1
Load Forecast

In future IRPs, the Company shall:

2. Continue to use the PJM load forecast, reduced by the energy efficiency spending requirement of
Senate Bill 966 (Enactment Clause 15), both as an energy reduction and a supply resource, and
separately identify the load associated with data centers,

Case No. PUR-2018-00065 Section 4.7 In future IRPs, the Company shall:
Final Order at 11 Storage-Related Assumptlons 3. Model battery storage using the most updated cost estimates available.
Case No. PUR-2018-00065 Section 4.4 In future IRPs, the Company shall:

Final Order at 11

Commodity Price Assumptions

4. Model compliance with the Reglonal Greenhouse Gas Initiative.

Case No. PUR-2018-00065
Final Order at 11

Case No. PUR-2018-00065
Dec. 2018 Order at 5, n. 14

Section 4.8
Gas Transportation Cost Assumptions

In future IRPs, the Company shall:

5. Model gas transportation costs, including a reasonable estimate of fuel transportation costs (firm
and interruptible transportation, if applicable) associated with all natural gas generation facilitles as
well as fuel commodity costs, consistent with the December 2018 Order
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Case No. PUR-2018-00065 Section 4.6.1 In future IRPs, the Company shali: T
Finat Order at 11-12 Solar Capacity Factor 7. Model future solar PV tracking resources using two alternative capacity factor values: 5

(a) the actual capacity performance of Dominlan's Company-owned solar tracking flect in Virginia
Case No. PUR-2018-00065 using an average of the most recent three-year period; and (The Commission additionally noted that k]
Order on Reconsideration at 5 for the 2020 IRP, the Company should use the three-year average of calendar years 2017-2019. For @
those solar tracking facilities that have not been in service for three years, the Company should use h!
the historic data that is available.) { @

(b) 25%.

In the Order on Reconsideration, the Commission approved the Compay's request to run one of the
capacity factors contained in Directive #7 as a sensitivity; however, If the Company chooses to do so, It
shall model the actual capacity performance of Dominion's Company-owned solar tracking fleet as the
baseline assumption and use 25% as the sensitlvity.

Casc No. PUR-2018-00065 Chapter 8 In future IRPs, the Company shall:
Final Order at 12 Distribution 8. Systematically evaluate long-term electric distribution grid planning and proposed electric
Va. Plan Addendum 2 distribution grid transformation projects (Code § 56-599 B 10). For identifled grid transformation
GT Plan Document projects, the Company shall include:

(a) A detailed description of the existing distribution system and the identified need for each
proposed grid transformation project;

(b) Detaifed cost estimates of each proposed investment;

{c) The benedits assoclated with each proposed investment; and

(d) Alternatives considered for each proposed investment.

Case No. PUR-2018-00065 Appendix 5i In future IRPs, the Company shall:
Final Order at 12, n. 49 Solar and Wind Generating Facilities Since 9. Provide a schedule Identifying the Company's contribution towards meeting the 5,000 MW target
July 1, 2018 Identified In Code § 56-585.1:4, including

(a) a list of each project In service or under construction;

(b) the nameplate capacity of each project;

(c) the actual or projected in-service date;

(d) whether the project is Company-build or a third-party PPA; and

(e) the cost recovery mechanism (e.g., fuel, base rates, RAC, ring-fence arrangement, etc.)

The Company shall also maintain this information on an on-going basis and provide it to Staff upon

. request.
Case No. PUR-2018-00065 Appendix 3D In future IRPs, the Company shall:
final Order at 12 List of Planned Transmission Projects During |10. Provide, in addition to a list of planned transmission projects, the projected cost per transmission
the Planning Period project and indicate whether or not each project is subject to PIM's Regional Transmission Expansion
Planning process.
Case No. PUR-2018-00065 Sectlon 4.4.6 The Commission previausly found the Company's REC price forecast methodology to be unreasonable
Final Order at 12, n. 47 REC Price Forecasting Methodology ({Dec. 2018 Qrder at 9-10). The Company proposes to work in consultation with the Staff to develop
Appendix 4Q an appropriate REC price methodology, including appropriate risk scenarias, for upcoming IRP filings
Case No. PUR-2018-00065 Overview of PJM REC Price Forecasting {Thomas Rebuttal at 7). We agree and so direct.
Thomas 2nd Rebuttal at 7
Case No. PUE-2016-00049 2020 Plan Dominion shall continue to comply with all requirements directed in prior IRP orders, including the
Final Order at 3 Reference Index requirement to inciude an index that identifies the specific location{s) within the IRP that complies
Case No. PUE-2015-00035 with each such requirement.
. _ ___ Final Order at 18
Case No. PUE-2015-00035 Sectlon 5.4.4 The Commission directs the Company to: continue to Investigate the feasibility and cost of extending
Final Order at 10 Extension of Nuclear Licensing the operating licenses for Surry Unit 1, Surry Unit 2, North Anna Unit 1, and North Anna Unit 2
Casc No. PUE-2015-00035 Section 5.5.3 In future IRP filings, Dominion shall: include a more detailed analysis of market alternatives, especially
Final Order at 16 Third-Party Market Alternatives third-party purchases that may provide long-term price stability, and includes, but is not limited to,
Case No. PUE-2013-00088 wind and solar resources
Fina! Order at 7
Case No. PUE-2015-00035 Sectlon 4.6.2 In future IRP filings, Dominion shall: examine wind and solar purchases at prices {including prices
Final Order at 16 Solar Company-Build vs. PPAs available through long-term purchase power agreements) and in quantities that are being seen in the
Case No. PUE-2013-00088 Section 5.5.3 market at the time the Company prepares its IRP filings
Final Order at 7 Third-Party Market Alternatives
Case No. PUE-2015-00035 Section 4.6.2 In future IRP filings, Dominion shall: provide a comparison of the cost of purchasing power from wind
Fina! Order at 16 Solar Company-Build vs. PPAs and solar resources from third-party vendors versus self-build options, including off-shore and on-
Case No. PUE-2013-00088 Section 5.5.3 shore wind, with this comparison including information from a variety of third-party vendors
Final Order at 7 Third-Party Market Alternatives
Case No. PUE-2015-00035 Section 4.6.3 In future IRPs, Dominion shall: develop a plan for identifying, quantifying, and mitigating cost and
Final Order at 17 Solar Intercannection and Integration Costs  |integration issues associated with greater reliance on solar photovoltaic generation
Case No. PUE-2013-00088 Section 5.4 Next, we find that in future IRP filings, the Company shall provide further analysis related to the
Final Order at 4 Generation Under Development construction of North Anna 3 and the future of Surry Unit 1, Surry Unit 2, North Anna Unit 1, and
Section 5.4.4 North Anna Unit 2, all of which have licenses that are scheduled to expire within the next thirty years.

Extension of Nuclear Licensing
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Case No. PUE-2013-00088
Final Order at 5-6

Section 5.4.4
Extenslon of Nuclear Licensing

Case No. PUE-2013-00088
Final Order at 8

Sectlon 6.7
Overall DSM Assessment

The Company shall also provide status updates on any discussions it engages in.with the United Statesl Fi
Nuclear Regulatory Commission on a possible extension for the operating licenses for Surry Unit 1, l N
Surry Unit 2, North Anna Unit 1, and North Anna Unit 2, in its future IRP and IRP update filings.

Next, the Commission finds that in future IRP filings, Don?lr%?\ﬁginmwg;sh(a—wd_c-ompare the \
cost of its demand-side management proposals to the cost of new generating resource alternatives, | kj
Specifically, Staff has suggested that it would be informative to compare the Company's expected
demand-side management costs per megawatt hour saved to its expected supply side costs per
megawatt hour. We agree and direct the Company to evaluate demand-side management
alternatives using this methodology.

Case No. PUE-2013-00088
Final Order at 8

Section 4.4

Commadity Price Assumptions
Appendix 40

ICF Commodity Price Forecasts
Appendix 4P

ICF Price Forecasts

Further, we direct Dominion Virginia Power to include a broad band of prices used in future
forecasting assumptions, such as forecasting assumptions related to fuel prices, effluent prices,
market prices and renewable energy credit costs, in order to continue to set reasonable boundaries
around the modeling assumptions, and to continue to refine the specific assumptions and sensitivity
adjustments of its modeling data in future IRP filings.
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NOTICE TO THE PUBLIC
OF A FILING BY VIRGINIA ELECTRIC AND POWER COMPANY
OF ITS INTEGRATED RESOURCE PLAN
CASE NO. PUR-2020-00035

BEGBTSALT

On May 1, 2020, Virginia Electric and Power Company (the “Company”),
submitted to the State Corporation Commission (“Commission™) its Integrated Resource
Plan (the “Plan™) pursuant to § 56-597 et seq. of the Code of Virginia (“Va. Code™). An
integrated resource plan, as defined by Va. Code § 56-597, is “a document developed by
an electric utility that provides a forecast of its load obligations and a plan to meet those
obligations by supply side and demand side resources over the ensuing 15 years to
promote reasonable prices, reliable service, energy independence, and environmental
responsibility.” Pursuant to Va. Code § 56-599 C, the Commission will analyze the
Company’s Plan and make a determination as to whether the Plan is reasonable and in the
public interest.

The Commission entered an Order Establishing Schedule for Proceedings
(“Procedural Order”) that, among other things, scheduled a public hearing at 9:30 a.m. on
October 27, 2020, in the Commission’s second floor courtroom located in the Tyler
Building, 1300 East Main Street, Richmond, Virginia 23219, to receive opening
statements, testimony, and evidence offered by the Company, respondents, and the Staff
on the Company’s Plan.

On [date], the Commission entered an Order for Notice and Comment (“Notice
Order”) that directed the Company to provide notice to the public and offered interested
persons an opportunity to comment on the Company’s Plan.

An electronic copy of the public version of the Company’s Plan may be obtained,
at no charge, by requesting it in writing from Jennifer D. Valaika, Esquire,
McGuireWoods LLP, Gateway Plaza, 800 East Canal Street, Richmond, Virginia 23219,
or jvalaika@mcguirewoods.com If acceptable to the requesting party, the Company may
provide the documents by electronic means. Interested persons may also download
unofficial copies of the public version of the Plan and other documents from the
Commission’s website: http://www.scc.virginia.gov/case.

On or before October 20, 2020, interested persons may file written comments
concerning the issues in this case by following the instructions found on the
Commission’s website: http://www.scc.virginia.gov/case. All comments shall refer to
Case No. PUR-2020-00035. In light of the ongoing public health emergency related to
the spread of COVID-19, the Commission will subsequently schedule, if practicable, oral
public comment in this matter; if scheduled, such will be noticed via Commission order
and accompanying news release.

Any interested person may participate as a respondent in this proceeding by filing
a notice of participation on or before August 4, 2020. Such notice of participation shall
include the email addresses of such parties or their counsel. The respondent




simultaneously shall serve a copy of the notice of participation on counsel to the
Company. Pursuant to 5 VAC 5-20-80, Participation as a respondent, of the
Commission’s Rules of Practice and Procedure (“Rules of Practice”), any notice of
participation shall set forth: (i) a precise statement of the interest of the respondent; (ii) a
statement of the specific action sought to the extent known; and (iii) the factual and legal
basis for the action. Any organization, corporation, or government body participating as
a respondent must be represented by counsel as required by Rule 5 VAC 5-20-30,
Counsel, of the Rules of Practice. All filings shall refer to Case No. PUR-2020-00035.
For additional information about participation as a respondent, any person or entity
should obtain a copy of the Commission’s Procedural Order.

BERATSAGE

The Commission’s Rules of Practice may be viewed at
http://www.virginia.gov/case. A printed copy of the Commission’s Rules of Practice and
an official copy of the Commission’s Procedural Order in this proceeding may be
obtained from the Clerk of the Commission at the address set forth above.

VIRGINIA ELECTRIC AND POWER COMPANY
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Introduction

Headquartered in Richmond, Virginia, Virginia Electric and Power Company (the “Company’)
currently serves approximately 2.6 million electric customers located in approximately 30,000
square miles of Virginia and North Carolina. The Company is a subsidiary of Dominion Energy,
Inc. (“Dominion Energy”)—one of the nation’s largest producers and transporters of energy,
energizing the homes and businesses of more than seven million customers in 20 states with
electricity or natural gas.

The Company’s supply-side portfolio consists of 20,063 megawatts (“MW?*) of generation
capacity, including approximately 812 MW of non-utility generation (“NUG”) resources. The
Company’s demand-side management (“DSM?”) portfolio consists of energy efficiency and
demand response programs in Virginia and North Carolina. The Company owns approximately
6,800 miles of transmission lines at voltages ranging from 69 kilovolts (“kV™) to 500 kV in
Virginia, North Carolina, and West Virginia; and approximately 58,000 miles of distribution
lines at voltages ranging from 4 kV to 46 kV in Virginia and North Carolina. The Company is a
member of PJM Interconnection, LLC (“PIM”) Regional Transmission Organization (“RTO),
the operator of the wholesale electric grid in the Mid-Atlantic region of the United States. The
2020 Integrated Resource Plan (the “2020 Plan” or the “Plan’) was prepared for the Dominion
Energy Load Serving Entity (“DOM LSE”) within PIM.

The Company files this 2020 Plan with the Virginia State Corporation Commission (“SCC”) in
accordance with § 56-597 et seq. of the Code of Virginia (or “Va. Code”) and the SCC’s
guidelines issued on December 23, 2008. The Company also files this 2020 Plan with the North
Carolina Utilities Commission (“NCUC”) in accordance with § 62-2 of the North Carolina
General Statutes (“NCGS”) and Rule R8-60 of NCUC’s Rules and Regulations. The 2020 Plan
also addresses requirements identified by the SCC and the NCUC in prior relevant orders, as
well as current and pending provisions of state and federal law.

This 2020 Plan covers the 15-year period beginning in 2021 and continuing through 2035 (the
“Planning Period”), using 2020 as the base year. In certain instances, the Company evaluates the
longer 25-year period of 2021 to 2045 (the “Study Period”). Overall, the 2020 Plan is a long-
term planning document based on a “snapshot in time” of current technologies, market
information, and projections, and should be viewed in that context.
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Executive Summary

Throughout its history, the Company has been dedicated to the delivery of safe, reliable, and
affordable energy to its customers. This dedication has included a strong movement towards a
clean environment. For example, over the last two decades, by changing its generation mix and
employing best practices, the Company’s power generation flect has reduced certain air
emissions, including nitrogen oxide, sulfur dioxide, and mercury, by as much as 99%. The
Company has also reduced its greenhouse gas emissions, lowering its carbon intensity by
approximately 47% since 2000. Further, by adopting the latest technology and applying creative
design, the Company is using less water in its operations through the use of air-cooled
condensers.

The Company has now entered a new phase in its overall efforts to preserve the environment.
On February 11, 2020, the Company’s parent company—Dominion Energy—announced a
significant expansion of its greenhouse gas emissions reduction goals, establishing a new
company-wide commitment to achieve net zero carbon dioxide (“CO2”) and methane emissions
by 2050. Net zero does not mean eliminating all emissions, but instead means that any
remaining emissions are balanced by removing an equivalent amount from the atmosphere. For
example, this can occur through carbon capture, reforestation, or negative-emissions
technologies such as renewable natural gas. This strengthened commitment to net zero CO2 and
methane emissions builds on Dominion Energy’s strong history of environmental stewardship,
while acknowledging the need to further reduce emissions consistent with the findings of the
United Nations’ Intergovernmental Panel on Climate Change. The commitment is also a
recognition of the increased expectations and interest among customers, policy makers, and
employees in building a clean energy future.

This net zero CO2 and methane emissions commitment from Dominion Energy parallels the
commitments made to clean energy in both Virginia and North Carolina. In Virginia, the
Virginia Clean Economy Act (the “VCEA”) will become law effective July 1, 2020. The VCEA
establishes a mandatory renewable portfolio standard (“RPS”) aimed at 100% clean energy from
the Company’s generation fleet by 2045. In furtherance of this mandatory RPS, the VCEA
requires the development of significant energy efficiency, solar, wind, and energy storage
resources; it also mandates the retirement of all generation units that emit CO2 as a byproduct of
combustion by 2045, unless the retirement of a particular unit would threaten grid reliability and
security. Based on other new legislation, the Company expects that Virginia will soon become a
full participant in the Regional Greenhouse Gas Initiative (“RGGI”)—a regional effort to cap
and reduce CO2 emissions from the power sector. In North Carolina, the Clean Energy Plan, a
compilation of policy and action recommendations developed through a public stakeholder
process, sets a statewide carbon neutrality goal by 2050.

This 2020 Plan focuses on presenting alternative plans that set the Company on a trajectory to
achieve these clean energy targets. Indeed, the Company has already begun to transition its
generation fleet, as well as its transmission and distribution systems, to achieve a cleaner future.
Examples of this ongoing transition include:
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The retirement of over 2,200 MW of coal-fired and inflexible, higher cost oil- and natural
gas-fired generation over the past ten years;

The construction of approximately 198 MW of solar generation over the past ten years,
with an additional 198 MW of solar generation currently under construction;

The procurement of approximately 874 MW of solar NUGs over the past ten years;

The continued work to extend the licenses of the Company’s nuclear units at Surry and
North Anna;

The construction of the Coastal Virginia Offshore Wind (“CVOW?”) demonstration
project, along with the development of a larger build-out of offshore wind generation off
the coast of Virginia;

The continued transformation of the Company’s distribution grid to provide an enhanced
platform for distributed energy resources (“DERs”) and targeted DSM programs; more
secure and reliable service, leading to the increased availability of DERs; and more ways
for customers to save energy and money through DSM programs and other rate offerings;
and

The continued work associated with energy storage technology, including the
development of a new pumped storage hydroelectric facility in Virginia and the
deployment of three battery energy storage system (“BESS”) pilot projects.

Over the long term, however, achieving the clean energy goals of Virginia, North Carolina, and
the Company will require supportive legislative and regulatory policies, technological
advancements, grid modernization, and broader investments across the economy. This includes
support for the testing and deployment of technologies such as large-scale energy storage,
hydrogen, advanced nuclear, and carbon capture and sequestration, all of which have the
potential to significantly reduce greenhouse gas emissions.

In this 2020 Plan, the Company presents four alternative plans (the “Alternative Plans™). Except
for Alternative Plan A, all Alternative Plans assume that Virginia is a full RGGI participant.

Plan A — This Alternative Plan presents a least-cost plan that estimates future generation
expansion where there are no new constraints, including no new regulations or
restrictions on CO2 emissions. Plan A is presented for cost comparison purposes only in
compliance with SCC orders. Given the legislation that will take effect in Virginia on
July 1, 2020, this Alternative Plan does not represent a realistic state of relevant law and
regulation.

Plan B — This Alternative Plan sets the Company on a trajectory toward dramatically
reducing greenhouse gas emissions, taking into consideration future challenges and
uncertainties. Plan B includes the significant development of solar, wind, and energy
storage resources envisioned by the VCEA. Plan B preserves approximately 9,700 MW
of natural gas-fired generation to address future system reliability, stability, and energy
independence issues. While Plan B—and indeed all Alternative Plans—incorporate only
known, proven technologies, the Company fully expects that new technologies could take
the place of today’s technologies over the Study Period. Overall, Plan B is the lowest
cost of Alternative Plans B, C, and D, decreases the reliance on outside markets to meet
customer demand and produces similar regional CO2 emissions as Plans C and D. Over
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the Study Period (i.e., 2021 to 2045), this Alternative Plan includes the development of
approximately 31 gigawatts (“GW?) of solar capacity, approximately 5 GW of offshore
wind capacity, and approximately 5 GW of new energy storage.

GESGTIRed

Plan C — This Alternative Plan uses similar assumptions as Plan B, but retires all
Company-owned carbon-emitting generation in 2045, resulting in close to zero CO2
emissions from the Company’s fleet in 2045. To reach zero CO2 emissions from the
Company’s fleet in 2045, Plan C significantly increases the amount of energy storage
resources and the level of imported power. Specifically, in the last ten years of the Study
Period, Plan C requires the addition of approximately 1 GW of incremental solar capacity
and approximately 4.8 GW of incremental energy storage as compared to Plan B. In
addition, beginning in Year 16 of Plan C, the Company’s transmission import capacity
would need to double to approximately 10.4 GW total in order to support the Company’s
winter import needs, as well as spring and fall export needs. This imported power from
PIM would come in part from CO2-emitting generation, meaning that while CO2
emissions from the Company’s fleet would be near zero, regional CO2 emissions would
remain at similar levels as Plan B.

Plan D — This Alternative Plan uses similar assumptions as Plan C but changes the
capacity factor assumption for future solar resources from 25% to 19%. As a result, Plan
D significantly increases the amount of solar resources needed to reach zero CO2
emissions in 2045. Specifically, over the Study Period, this Plan includes approximately
9.2 GW of incremental solar capacity and approximately 4.8 GW of incremental energy
storage as compared to Plan B, which is approximately 8.1 GW more solar capacity than
Plan C. Like Plan C, beginning in Year 16 of Plan D, the Company’s transmission
import capacity would need to be doubled to approximately 10.4 GW total in order to
support the Company’s winter import needs, as well as spring and fall export needs.
Accordingly, also like Plan C, regional CO2 emissions would remain at similar levels as
Plan B based on the increased dependence on imported power. Notably, the lower 19%
capacity factor is based on the historical performance of the Company’s solar generation
resources as required by an SCC order; in the Company’s view, this 19% capacity factor
does not represent a reasonable estimate of solar generation’s expected potential.




The following table presents a high-level summary of the Alternative Plans:

Executive Summary Table: 2020 Plan Resuits

Plan A Plan B Plan C Plan D
NPV Total ($B) $44.3 $66.2 $78.6 $80.8
Approximate CO; Emissions
from Company in 2045 (Tons) 24M 10M 0 0
Approximate CO; Emissions
Regionally in 2045 (Tons) 34M 4M 4M M
6,720 15-year 15,920 15-year 15,920 15-year 18,800 1 5-year
Solar (MW) | 11°590) 15 year | 31,400 25.year | 32,480 25.year | 40,640 25.year
| . - === 15-year 5,1 12 15-year 5,1 12 15-year 5,1 12 15-year
Offshore Wind (MW) === 25-year 5,1 12 25-year 5,1 12 25-year 5,1 12 25-yecar
=== |5-year 2,7]4 15-year 2,7]4 | 5-year 2,7]4 I5-year
Storage (MW) ~== 25-year 5,1 14 25-year 9,914 25-year 9,914 25-year
. 1,940 |S-year 970 15-year 970 15-yecar 970 | S-year
Natural Gas-Fired (MW) 3,531 25-year 970 25-year 970 25-year 970 25-year
Import / Export 5,200 15-year 5,200 15-year 5,200 15-year 5,200 15-year
Capability (MW) 5,200 25-year | 5,200 25-year | 10,400 25-year | 10,400 25-ycar
. - 3,030 15-year 3,183 I5-year 3,183 | S-year 3,]83 15-year
Retirements (MW) 4,651 25-year 5,414 25-year 13,978 25-year 13,978 25-year

As can be seen in the table above, Alternative Plans B through D are very similar over the first
15 years. This general alignment over the Planning Period sets a common pathway for the
Company to pursue now while allowing new technologies to mature. All Alternative Plans
include 970 MW of natural gas-fired combustion turbines (“CTs”) as a placeholder to address
probable system reliability issues resulting from the addition of significant renewable energy
resources and the retirement of coal-fired facilities. While all Alternative Plans in this 2020 Plan
incorporate only known, proven technologies, the Company fully expects that new technologies
could take the place of today’s technologies over the Study Period. The Company intends to

explore all new and promising technologies that support a cleaner future and that will enable the
Company to achieve its environmental goals, as well as the goals of Virginia and North Carolina.
The Company will provide information on these developments in future Plans and update filings.

Based on the current state of technology and the need for technological advances to truly achieve
a cleaner future, Alternative Plans B through D as presented in this 2020 Plan all pose challenges
over the long term.

Alternative Plans B through D factor in the implementation of energy efficiency programs and
measures to achieve both 5% total annual energy savings by 2025, as targeted by the VCEA, and
$870 million in proposed spending by 2028, as required by the Grid Transformation and Security
Act of 2018 (the “GTSA”). The Company has modeled these objectives by supplementing the
Company’s approved and pending DSM programs with a generic level of energy efficiency at a
fixed price. This approach is a theoretical assumption used for planning purposes only. In
reality, the level of energy efficiency savings included in this 2020 Plan may not materialize in

5

BEDBETSRAEGE




the same manner as modeled due to many outside factors. These factors include the ability of
future vendors to deliver program savings at the assumed fixed price, the desire of customers to
participate in the program at that price, and the effectiveness of the program to be administered
at that price. The modeled costs and level of savings attributable to generic energy efficiency are
thus placeholders as future phases of actual energy efficiency programs are developed and
implemented.

BEQAOHT SGEZ

From a permitting perspective, all Alternative Plans include large quantities of solar capacity
located in Virginia. In fact, to meet customers’ demand, Alternative Plans B through D require
between 31,400 MW and 40,640 MW of new solar capacity by 2045. Given current technology,
31,400 MW of solar generating capacity in the Commonwealth would require the land use of 490
square miles. This land mass is nearly 25% larger than Fairfax County, Virginia, or the
equivalent of nearly 237,000 football fields. Utilization of such a large land mass area for energy
generation will likely encounter local and environmental permitting issues.

The large quantities of solar capacity in Alternative Plans B through D also pose challenges from
a technical perspective. A key component included in the traditional design of the North
American electric power grid is the inertia from many existing traditional turbines to create a
reservoir of kinetic energy. This kinetic energy automatically provides grid support by balancing
the myriad of instantaneous discrepancies between generation and load at any moment in time.
Inverter-based generation such as intermittent solar and wind resources do not provide such a
reservoir of kinetic energy. Therefore, the retirement of traditional generation units coupled with
the addition of large quantities of intermittent renewable generation will adversely affect both
electric system reliability and the Company’s ability to restore the system in the event of a large-
scale blackout. Transmission planning work has begun, but more planning analysis is necessary
to model the grid under different conditions to assure system reliability, stability, and security
with the retirement of traditional generation. Although Plans B through D show significantly
reduced carbon emissions by 2045 associated with these projected retirements, additional
transmission and distribution projects potentially needed to address system reliability and
security have not been fully assessed and evaluated in this 2020 Plan. The Company will
provide the results of these additional analyses in future Plans and update filings.

In the long term, based on current technology, other challenges will arise from the significant
development of intermittent solar resources in all Alternative Plans. For example, based on the
nature of solar resources, the Company will have excess capacity in the summer, but not enough
capacity in the winter. Based on current technology, the Company would need to meet this
winter deficit by either building additional energy storage resources or by buying capacity from
the market. In addition, the Company would likely need to import a significant amount of
energy during the winter, but would need to export or store significant amounts of energy during
the spring and fall.

In Alternative Plan B, the Company preserved approximately 9,700 MW of efficient natural gas-
fired generation units to address these future system reliability, stability, and energy
independence issues. In future Plans, these units could be replaced by new types of generation
such as small modular reactors. These units could also be transformed into low-carbon or
carbon-free generation by installing new technologies such as carbon capture sequestration or




refueling these units with hydrogen or renewable natural gas. For example, the Company could
use excess energy from renewable facilities during periods of lower demand (i.e., spring and fall)
to create and store hydrogen fuel that could subsequently be used in these gas-fired generators.
When hydrogen fuel is used in gas-fired generators, the byproduct is water rather than CO2. The
Company will continue to study these types of innovative alternatives and will, when and if
feasible, reflect those alternatives in future Plans.

Unlike Alternative Plan B, Alternative Plans C and D model the retirement of all Company-
owned carbon-emitting generation by 2045. If the Company retires all carbon-emitting
generation units by 2045 as modeled in Alternative Plans C and D, given current energy storage
and solar technology—and even with approximately 10,000 MW of new incremental storage—
customers’ winter peak load demand could not be met unless grid transmission import capacity is
approximately doubled. Doubling transmission import capacity is a significant task that requires
additional study, and would require significant capital expenditures and permitting challenges.
Even if this import capacity could be doubled from a technical perspective, Virginia would
become dependent on other jurisdictions to meet its winter peak needs, which, in the Company’s
view, presents an unacceptable risk. This risk increases as neighboring states elect to pursue the
development of significant solar resources similar to Virginia and face similar challenges
meeting winter peak load demand. Doubling transmission import capacity as modeled in Plans
C and D would also result in similar regional CO2 emissions as Alternative Plan B because the
imported power from PJM would come in part from CO2-emitting generation.

Separate from the proposed build plans and related system upgrades, Alternative Plans B through
D include foundational investments to transform the Company’s electric distribution grid to
facilitate the integration of DERs, to enhance reliability and security, and to improve the
customer experience (the “Grid Transformation Plan). The Grid Transformation Plan will
prepare the Company’s distribution grid to support the cleaner future envisioned by Virginia,
North Carolina, and the Company. For example, with advanced metering infrastructure (“AMI>)
and a new customer information platform, the Company can offer advanced rate options to all
customers across its system targeted at energy efficiency and demand reduction. A transformed
grid will also support electric vehicle (“EV”) adoption while minimizing the effect of EV
charging on the distribution grid, thus maximizing the benefits of electrification. Foundational
components of the Grid Transformation Plan, such as AMI, deployment of intelligent grid
devices, advanced control systems, and a robust and secure telecommunications network, are
necessary to integrated distribution planning that can produce inputs into future Plans.

The Company fully supports the transition towards clean energy without compromising
reliability, and stands ready to meet the challenges discussed with continued study, technological
advancement, and innovation. Importantly, as noted above, the first 15 years of Alternative
Plans B through D present very similar paths forward; the dramatic differences between the
Alternative Plans occur during the last ten years of the 25-year Study Period. This alignment
between Alternative Plans B through D over the 15-year Planning Period creates a common
pathway for the Company to pursue now while allowing new technologies to emerge and mature,
and allowing analysis and study to continue. Accordingly, for this 2020 Plan, the Company
recommends a path forward that substantially aligns with the first 15 years of Alternative Plans
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B through D. Over the longer-term, however, based on current technology and this “snapshot in
time,” the Company recommends Alternative Plan B.

Going forward, long-term integrated resource plans will evolve and will continue to support the
cleaner future envisioned by public policy, by lawmakers, and by the Company. As noted, this
future, while achievable, will require supportive legislative and regulatory policies, technological
advancements, and broader investments across the economy. It will also require further study
and analyses of necessary investments in the transmission and distribution systems to ensure the
reliable electric service that customers expect and deserve. Overall, the Company’s deliberate
transitional approach to a cleaner future has, and will continue, to provide customers a path to
clean energy that meets public policy objectives while maintaining the standard of reliability
necessary to power Virginia’s and North Carolina’s modern economies.
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Chapter 1: Significant Developments and Context for Integrated Planning Process

The Company’s comprehensive planning process considers significant emerging policy, market,
regulatory, and technical developments that could affect its operations and, in turn, its customers.

1.1, Dominion Energy Net Zero Target

In February 2020, Dominion Energy announced its commitment to net zero CO2 and methane
emissions across its nationwide electric generation and natural gas infrastructure operations by
2050. The goal covers CO2 and methane emissions, the dominant greenhouse gases (“GHGs”),
from electricity generation and gas infrastructure operations. The strengthened commitment
builds on Dominion Energy’s strong history of environmental stewardship, while acknowledging
the need to further reduce emissions.

Net zero is a framework under which companies effectively achieve “zero” emissions through a
combination of actions to reduce emissions at their own facilities and through initiatives such as
reforestation and various other verifiable measures that reduce emissions. By 2050, Dominion
Energy is committed to achieve net zero CO2 and methane emissions across all of its electric and
natural gas operations in all 20 states where it does business, which is the timeframe referenced
in climate work published by the United Nations Intergovernmental Panel on Climate Change.
Dominion Energy has been actively lowering its CO2 and methane emissions by employing
existing technology and resources, such as extending the licenses of its zero-carbon nuclear fleet;
rapidly expanding wind and solar resources; continuing to rely on low-carbon natural gas;
promoting the use of electric vehicles and energy efficiency; and investing in renewable natural
gas. Dominion Energy continuously monitors internal operations and external factors (e.g.,
technology, public policy, stakeholder feedback) to assess for appropriateness in all of its
sustainability commitments, including its climate goals.

Achieving net zero CO2 and methane emissions will require technological advancements in the
utility sector and broader investments in technology across the entire economy in the long term.
In the near term, Dominion Energy will continue to explore new technologies to accelerate future
progress. This includes an industry-leading methane emissions reduction program that is one of
the most aggressive and sweeping in the nation. Dominion Energy has reduced methane
emissions from its gas infrastructure by approximately 25% since 2010 and has committed to
achieving a 65% reduction by 2030 and an 80% reduction by 2040. In addition, Dominion
Energy has partnered with the nation’s largest hog and dairy producers to turn farm waste into
clean renewable natural gas. By 2029, these projects will reduce methane emissions from the
nation’s farms by the same amount as taking 650,000 cars off the road or planting 50 million
new trees each year. Overall, Dominion Energy is committed to pursuing all reasonable paths to
assure its goal of net zero CO2 and methane emissions is achieved while maintaining the
reliability that customers demand.

1.2 Virginia Clean Economy Act

The VCEA—Senate Bill No. 851 and House Bill No. 1526 from the 2020 Regular Session of the
Virginia General Assembly—was signed into law on April 11, 2020, and becomes effective July
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1,2020. The VCEA includes provisions that institute a mandatory renewable portfolio standard,
enhance renewable generation and energy storage development, require the retirement of certain
generation units, establish energy efficiency targets, and expand net metering.

e The VCEA establishes a mandatory RPS that:

o}

(o]

O

Includes RPS annual requirements based on a percentage of non-nuclear electric
energy sold by the Company, reaching 100% by 2045;

Sets standards for meeting the RPS requirements, including 1% from distributed
generation and 75% from resources located in the Commonwealth;

Requires the development of renewable generation and energy storage resources,
as discussed further below;

Requires the retirement of generation units that emit CO2 as a byproduct of
combustion, as discussed further below;

Recognizes the benefits and necessity of nuclear license extensions; and
Establishes penalties if the Company does not meet the RPS requirements in any
compliance year.

e The VCEA requires the Company to petition the SCC for approval to construct or
purchase up to 5,200 MW of offshore wind generation and declares such offshore wind
generation to be in the public interest if those facilities achieve commercial operation by

2034.

o]

The costs associated with between 2,500 MW and 3,000 MW of utility-owned
offshore wind are presumed to be reasonably and prudently incurred if the
facilities achieve commercial operation by 2028, the Company complies with
mandated competitive procurement requirements, and the levelized cost of energy
(“LCOE”) does not exceed 1.4 times the LCOE of a CT as estimated by the U.S.
Energy Information Administration in 2019.

e The VCEA requires the Company to petition the SCC for approval to construct or
purchase 16,100 MW of solar or onshore wind generation located in the Commonwealth.

O

(o]

The Company must petition for approval to construct or purchase the 16,100 MW
of solar or onshore wind generation on the following schedule:

= 3,000 MW by 2024;

* 6,000 MW by 2027

* 10,000 MW by 2030; and

= 16,100 MW by 2035.
Thirty-five percent of the solar and onshore wind generating capacity must be
procured from third-party-owned facilities through power purchase agreements
(“PPAs™).
The 16,100 MW development must include 1,100 MW of small-scale solar (i.e.,
projects less than 3 MW), and 200 MW of solar placed on previously developed
project sites.

e The VCEA requires the Company to petition the SCC for approval to construct or
purchase 2,700 MW of energy storage resources located in the Commonwealth and

10

GEOGTSOGT



declares such resources to be in the public interest provided those facilities achieve
commercial operation by 2035.
o Atleast 35% of such energy storage capacity must be procured from third-party-
owned resources through PPAs.
o Ideally, at least 10% of energy storage resources should be located behind the
meter.
o The Company may procure a single energy storage project up to 800 MW,
allowing for construction of a pumped hydroelectric storage facility.

e The VCEA mandates the retirement of generation units that emit CO2 as a byproduct of
combustion on the following schedule, unless the Company petitions and the SCC finds
that a given retirement would threaten the reliability and security of electric service:

o Chesterfield Units 5 and 6 (coal) and Yorktown Unit 3 (heavy oil) by 2024,

o Altavista, Hopewell, and Southampton (biomass) by 2028; and

o All remaining generation units that emit COz as a byproduct of combustion by
2045.

e The VCEA encourages energy efficiency programs and measures that target a 5%
reduction in energy sales (as measured against 2019 jurisdictional electricity sales) by
2025.

o The SCC would evaluate the programs in 2025 and establish the going-forward
savings targets in three year increments.

o If targets are not achieved, costs of energy efficiency programs would be
recovered without a margin, and the SCC may not certificate new generation units
that emit COz2 as a byproduct of combustion unless a threat to system reliability or
security exists.

o The VCEA expands the net metering cap from 1% to 6% of the previous year’s adjusted
peak load forecast, with 1% reserved for low-income customers.
o At the earlier of 2025 or after 3% of the previous year’s peak demand is reached,
the SCC will initiate a proceeding to determine a new net metering rate.

The VCEA formalizes the administrative policy goals set by Virginia Governor Northam in
September 2019 through Executive Order 43: Expanding Access to Clean Energy and Growing
the Clean Energy Jobs of the Future (“EO043”). EO43 established statewide goals and targets for
reducing carbon emissions. Specifically, EO43 included a goal that by 2030, 30% of the
Commonwealth’s electric system would be powered by renewable energy sources. By 2050, the
goal was for 100% of Virginia’s electricity to be produced from carbon-free sources such as
wind, solar, and nuclear. In establishing a mandatory RPS, the VCEA sets forth a framework to
meet the goals of EOQ43.

1.3 Regional Greenhouse Gas Initiative
RGGI is a collaborative effort to cap and reduce COz2 emissions from the power sectors of

participating states, which currently include Connecticut, Delaware, Maine, Maryland,
Massachusetts, New Hampshire, New Jersey, New York, Rhode Island, and Vermont.
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Executive Directive 11, Virginia began a process that has thoroughly investigated RGGI and the
effect of Virginia’s participation. On May 27, 2019, the Virginia Department of Environmental
Quality (“VDEQ”) published a final rule that established a state cap-and-trade program for
electric generation units (“EGUs”) in Virginia (the “VDEQ Carbon Rule™). The VDEQ Carbon
Rule became effective on June 26, 2019.

BEQBTGTORET

In 2019, the state budget bill (signed by Virginia Governor Northam) prohibited VDEQ from
continued work on the VDEQ Carbon Rule. The VDEQ Carbon Rule thus included a section
that allowed for delayed implementation. Specifically, implementation of most elements of the
program, including requirements for holding and surrendering COz allowances, was delayed
until further authorization for appropriating funding to implement the program. Nevertheless,
the VDEQ Carbon Rule included specific near-term requirements for affected entities, including:

¢ A requirement to submit to the VDEQ by August 25, 2019, the annual net electric output
in megawatt-hours (“MWh?) for calendar years 2016, 2017, and 2018 for each EGU
subject to the rule, which the VDEQ would use to determine the COz allowance
allocations for the initial control period; and

e A requirement to submit to the VDEQ by January 1, 2020, a complete CO2 budget permit
application for affected sources with an applicable EGU subject to the program.

The Company complied with these requirements by the required deadlines. While the final
VDEQ Carbon Rule removed specific references to RGGI, the rule remained structured in a way
that would allow for the Virginia program to link with a regional program such as RGGI.

Other key elements of the VDEQ Carbon Rule as finalized are:

o A starting (baseline) statewide CO2 emissions cap of 28 million tons in 2020, reduced by
about 3% per year through 2030, resulting in a 2030 cap of 19.6 million tons (however,
the rule allowed for adjustment of the starting cap for delayed implementation);

¢ No references to continued cap reductions after 2030 that the VDEQ had included in
prior versions of the rule;

e Reinstated language to clarify that affected units under the rule would only have to hold
allowances for emissions associated with fossil fuel combustion, assuring that the
Company’s Virginia City Hybrid Energy Center (“VCHEC”) would not have to hold
allowances for emissions related to biomass co-firing; and

¢ No opportunity to generate offsets from projects in Virginia, though the rule includes a
provision that would recognize eligible emissions offsets from other participating states
in a regional trading program. The VDEQ has indicated it may re-evaluate offset
provisions during the next program review.
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In 2020, legislation passed the Virginia General Assembly related to RGGI. In addition to the
legislative provisions of the VCEA discussed in Section 1.2, the VCEA also directs Virginia’s
participation in a carbon trading program through 2050. Separate legislation provides for
Virginia’s participation in RGGI. Specifically, the Clean Energy and Community Flood
Preparedness Act—Senate Bill No. 1027 and House Bill No. 981 from the 2020 Regular Session
of the Virginia General Assembly—will become law effective July 1, 2020. This Act authorizes
Virginia to join RGGI directly and authorizes the VDEQ to implement the VDEQ Carbon Rule.
Given the passage of this Act combined with Virginia’s previous efforts associated with RGGI
participation, the Company believes it is highly probable that Virginia will become a full RGGI
participant.

BEORTSEBE

1.4  North Carolina Clean Energy Plan

In October 2018, North Carolina Governor Cooper issued Executive Order 80: North Carolina’s
Commitment to Address Climate Change and Transition to a Clean Energy Economy (“EO80”).
Among other goals, EO80 set a statewide GHG reduction goal of 40% by 2025 (using a 2005
baseline), an electric power sector goal of 70% GHG reduction by 2030 (using a 2005 baseline),
and a carbon neutrality goal by 2050. EO80 also required the North Carolina Department of
Environmental Quality (“NCDEQ”) to develop a North Carolina Clean Energy Plan to establish
pathways for achieving the EO80 goals. After the public comment period, NCDEQ issued the
final North Carolina Clean Energy Plan in October 2019. NCDEQ has also established
stakeholder groups to establish recommendations for policy designs to align with EO80 goals.

1.5 Need for a Modern Distribution Grid

Electricity has become a basic need, vital to the economy, to public safety, and to customers’
way of life. Critical services and infrastructure increasingly rely on electricity, including
homeland security, large medical facilities, public safety agencies, state and local governments,
telecommunications, transportation, and water treatment and pumping facilities. As society has
grown more dependent on electricity, customers expect both highly reliable service and easy
access to their energy usage information so that they can make informed decisions about their
consumption. Another fundamental change in the energy industry is the emerging shift within
the transportation industry as it continues toward electrification of personal vehicles, fleets, and
mass transit. Another vital resource powered by electricity is the internet, which drives
commerce and everyday life. Even a brief interruption or power quality anomaly at, for
example, a data center can be catastrophic for both the data center itself and the businesses that
rely on that data center. While service interruptions have always been an inconvenience in
modern society, the safe, reliable, and consistent delivery of power has never been more
important than it is today.

In addition to the increasing importance of reliable electric service, the rise of DERS requires a
fundamental change to the electric grid. With DERs, electricity is now flowing onto the
distribution system from multiple points. The distribution system that was designed for the one-
way flow of electricity must now accommodate the two-way flow of electricity. In addition, the
intermittent nature of some of these DERSs resulting from weather variability creates power
fluctuations not typical of traditional generation resources. Propagated in an arbitrary manner,
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DERs are independent nodes that can disrupt traditional grid power quality and reliability. But
when paired with investments to increase visibility on and control of the distribution system,
DERs can transform into a system resource that can be equitably managed to maximize the value
of other available resources, and potentially offset the need for future “traditionai” generating
assets or grid upgrades, all while maintaining reliable service to customers.

Because DERSs rely on the distribution system to deliver the electricity they produce, a resilient
distribution system is vital to maximizing the value of DERs. Day to day outages, as well as
major weather events, not only cause prolonged outages for customers, but also prevent DERs
from delivering electricity. The distribution system must be reliable and resilient so that it can
operate for DERs like the transmission system operates for large, centralized generators.

Foundational investments to transform the distribution grid will allow the Company to use the
distribution system differently than it does today, all for the benefit of customers.
Transformational investments in infrastructure resilience, AMI, a customer information platform,
intelligent grid devices, automated control systems, and advanced analytics will enable the
Company to improve operations (e.g., more efficient restoration, reducing truck rolls, more
predictive and efficient maintenance, and increased visibility), better forecast load shape, and
better predict future behaviors (e.g., identifying and fixing grid problems before an outage
occurs), resulting in a better, more informed customer experience that meets customers’
changings needs and expectations.

1.6  Forward Capacity Markets

The Company is closely following the developments in the PJM forward capacity market,
including the Federal Energy Regulatory Commission (“FERC”) Minimum Offer Price Rule
(“MOPR?”) proceedings, and is considering its options, including election of the fixed resource
requirement (“FRR”) alternative. As discussed further in Section 4.2, however, the modeling for
this 2020 Plan is indifferent to whether the Company participates in the PJM forward capacity
market or elects the FRR alternative.

1.6.1 Minimum Offer Price Rule

PJM has had the MOPR concept in place since the late 2000s. MOPR is designed to prevent
price suppressive behavior of resources that participate in PJM’s Reliability Pricing Model
(“RPM?”) capacity market. This rule requires new resources to bid into the capacity market at or
above the resource type’s net cost of new entry (“Net CONE”). CONE reflects a resource’s
capital investments and fixed operations and maintenance (“O&M?) expenses. Net CONE refers
to CONE value net of the expected energy and ancillary market revenues. Net CONE, therefore,
reflects the capacity revenue the resource would need to remain profitable.

Some generation entities filed a complaint at FERC in 2017 arguing the lack of effectiveness of
capacity markets in PJM due to state subsidies. Specifically, the generation entities argued that
state subsidies could have the effect of lowering capacity market clearing prices because the
units receiving subsidies were receiving additional revenue that lowered their need from the
market.
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On June 29, 2018, FERC issued an order finding that PIM’s Open Access Transmission Tariff
was unjust and unreasonable because the MOPR “fail[ed] to address the price-distorting impact
of resources receiving out-of-market support” (the “FERC MOPR Order”). On December 19,
2019, FERC directed PJM to expand MOPR to address state-subsidized resources, with very
limited exemptions. Although one of the exemptions included existing self-supply resources, the
FERC MOPR Order would subject new resources from self-supply entities (such as the
Company) to the expanded MOPR. Because there is no guarantee that the capacity market
would clear above a resource’s Net CONE value (which it never has), the capacity market
revenues for most new resources, including those from self-supply entities, would be uncertain.

0EART 86T

On March 19, 2020, PJM submitted its compliance filing on the FERC MOPR Order.
Specifically, PJM’s compliance filing sets the Net CONE and net avoidable cost rate values for
necessary resource classes; offers flexibility for unit-specific offer reviews; addresses
circumstances where resources elect the competitive exemption and receive a subsidy later; and
establishes auction timing for the 2022/2023 delivery year and beyond.

1.6.2 Fixed Resource Requirement Alternative

The Company joined PJM in 2005. In 2007, in order to assure reliability, PJM instituted the
RPM, which created a forward generation capacity market that placed a value on reliability.

PIM’s existing rules allow vertically-integrated utilities to opt out of the capacity market by

electing the FRR alternative. American Electric Power Company, the parent of Appalachian
Power Company, has been the only significant utility in PJM to use this option since 2007.

The Company has participated in the RPM forward capacity market since 2007. One advantage
of the RPM forward capacity market is that it draws upon resources from across PJM to ensure
that sufficient supply- and demand-side resources are secured three years before they may be
called upon to serve customer load. The market will pay those resources for their availability
when the future delivery year arrives. This forward market provides a financial incentive and a
degree of certainty designed to incentivize investment in new and existing resources beyond
what is available through PJM’s energy and ancillary services markets. The three-year forward
auctions in the RPM have resulted in auction clearing reserve margins in the approximately 19%
to 24% range—in excess of PJM’s installed reserve margin—which means that the DOM LSE
must purchase about 20% more unforced capacity than its forward load forecast. RPM
participation considers a variable resource requirement defined by a demand curve in relation to
supply offers; where supply offers cross the demand curve creates the capacity clearing price and
the reserve margin for load. Based on the recent FERC MOPR Order, virtually all new
generation resources will need to offer at Net CONE or an otherwise calculated market seller
offer cap—which could be above the RPM market clearing price—resulting in $0 revenue for
these un-cleared resources.

As an alternative to the RPM forward capacity market, PJM permits the FRR construct. The
Company is eligible to elect the FRR alternative because it is an investor-owned utility. One of
the key requirements for FRR is to demonstrate that sufficient generation resources are available
to meet the reliability requirement for the FRR service area. The reliability requirement for the
FRR service area is the forward load forecast plus the target reserve margin. This is one of the
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primary differences between RPM and FRR, as the PJM coincident peak target reserve margin
for FRR is forecasted to be approximately 15%—over 5% less than where the RPM market has
been clearing recently. From a long-term planning perspective, this reserve margin requirement
difference could be significant. If the Company’s forecasted load was 20,000 MW, for each
percent difference between cleared reserve margin and target reserve margin, electing FRR
would result in about a 200 MW reduction in purchase requirement. That said, considering the
FERC MOPR Order and related filings, both the clearing price and the clearing reserve margin
of the upcoming RPM forward capacity market remain highly uncertain.

BEAATSOOT

An FRR election is for a minimum of five consecutive delivery years. A load serving entity
(“LSE”) must demonstrate its ability to meet the reserve requirement on an annual basis by
committing sufficient resources to meet the reliability requirement as part its FRR plan. If an
FRR plan’s capacity commitment is insufficient for a delivery year, the LSE would be assessed
an FRR commitment insufficiency charge for the shortage. This penalty is two times Net CONE
times the MW deficiency. Capacity resources committed to an FRR plan continue to be subject
to the same capacity performance requirements that apply to resources committed through the
RPM forward capacity market if they are called upon in an emergency. To the extent an LSE
has capacity in excess of its load requirement, those excess capacity resources may not generate
the same revenue as if offered into the RPM market. The first 450 MW of excess capacity is
held in reserve until the third incremental auction, with the next additional block of excess
capacity up to 1,300 MW being able to offer into the RPM market auctions.

Because of its five-year minimum commitment requirement, risks to FRR election should be
carefully weighed against the benefits. Risks include future environmental changes, regulatory
changes, zonal constraints, and capacity and energy market changes. The potential benefits of
FRR election include lower required reserve margin and the absence of MOPR risk to new
generation used to meet the load obligation. All new generation would be able to be counted
against the load obligation with the FRR alternative, whereas with RPM there is the likelihood
that new generation would receive no capacity revenue to offset the load cost. If the Company
opts out of the RPM forward capacity market through the election of the FRR alternative, it
would continue to participate in PJM’s energy and ancillary services markets in the same manner
it does today.

The Company is continuing to evaluate the FERC MOPR Order and the FRR alternative; it has
made no decision at this time. If the Company were to elect FRR, it would have to do so in
advance of the next RPM base auction. Typically, this election would need to happen about six
months prior to that auction; however due to the pending MOPR-related filings with FERC, the
schedules may be compressed. The schedule depends on if, and when, FERC accepts PIM’s
recent compliance filing. PIM currently estimates the next RPM auction to occur in late 2020 or
early 2021, depending on FERC’s response to the PJM compliance filing.
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1.7 Environmental Justice

Environmental justice is defined as the fair treatment and meaningful involvement of every
person—regardless of race, color, national origin, income, faith, or disability—regarding the
development, implementation, or enforcement of any environmental law, regulation, or policy.
The Company is dedicated to meeting environmental justice expectations of fair treatment and
meaningful involvement by being inclusive, understanding, and dedicated to finding solutions,
and by effectively communicating with its customers and neighbors. The Company adopted an
environmental justice policy in 2018 through which it committed to hearing, fully considering,
and responding to the concerns of all stakeholders. This commitment includes ensuring that a
voice in decisions about siting and operating energy infrastructure is given to all people and
communities. Communities should have ready access to accurate information and a meaningful
voice in the project development process. The Company has pledged to be a positive catalyst in
its communities.

Environmental justice is also a priority for Virginia and North Carolina. In its 2020 Regular
Session, the Virginia General Assembly passed multiple bills aimed at promoting environmental
justice. This legislation, among other things, establishes the Virginia Council on Environmental
Justice to advise the Governor on the advancement of environmental justice, and adds as a
purpose of the VDEQ to further environmental justice. In addition, the Virginia Environmental
Justice Act—Senate Bill No. 406 and House Bill No. 704 from the 2020 Regular Session of the
Virginia General Assembly—establishes “the policy of the Commonwealth to promote
environmental justice and ensure that it is carried out throughout the Commonwealth.”
Similarly, in North Carolina the Secretary of NCDEQ established an Environmental Justice and
Equity Advisory Board to assist NCDEQ in achieving fair and equal treatment of all
communities across the state. The Company is dedicated to meeting these environmental justice
expectations.

1.8 New and Developing Technologies

Dominion Energy has assembled a new organization dedicated to pursuing innovative and
sustainable technologies that will help guide the Company toward the clean future envisioned by
Virginia and North Carolina. Some of the more promising new technologies being investigated
are as follows:

¢ Natural Gas Combined-Cycle Technology with Carbon Capture and Sequestration.
Natural gas combined-cycle plants fitted with carbon capture and sequestration (“CCS”)
are being consistently modeled as a necessary component of a low-carbon electric
generation portfolio. Models of low-carbon scenarios by the Intergovernmental Panel on
Climate Change, the International Energy Agency, Bloomberg New Energy Finance, and
others all show significant contributions from CCS in the electric generation sector.

e Hydrogen. Hydrogen is both a fuel and a carrier that can be used to store and transport
energy. Opportunities exist in the production, transportation, and usage of hydrogen to
support a clean energy future when produced from low- or no-carbon sources. One
example is the use of hydrogen to “co-fire” natural gas generation. Production and
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storage of hydrogen fuel can be one solution to the excess renewable energy that may
result as increasing amounts of renewable generation resources are added to the grid.

Electric Vehicles as a Resource. Electric vehicles are becoming more prolific in most
forms of transportation. With EVs, new technologies and software are being developed
to maximize the benefits of electrification, such as load shifting and other applications
that complement renewable generation. For example, vehicle-to-grid (“V2G™)
technologies are being developed through which electricity stored in EVs’ batteries can
be fed back onto the grid to lower peak demand or to provide grid support. See Section
8.6 for a discussion of the Company’s Electric School Bus Program through which it
seeks to explore V2G technology. A precursor to take advantage of this resource is a
modernized grid that has full situational awareness.
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Renewable Natural Gas. Renewable natural gas (“RNG™) is derived from biomethane
or other renewable resources and is pipeline-quality gas that is fully interchangeable with
conventional natural gas. RNG can thus be safely employed in any end use typically
fueled by natural gas, including electricity production, heating and cooling, industrial
applications, and transportation. Adding RNG as a source of natural gas generation
reduces overall emissions. These sources may be expanded based on new technologies to
capture RNG from untapped sources and in remote areas.

Continuous Improvement in Solar Output. Solar technology improvements such as
advanced trackers, bifacial modules, and other technologies continue to improve
capacity, output, intermittency profiles, and operational efficiency of solar generation.

As these technologies mature, these improvements—especially higher capacity factor
improvements—could provide more carbon-free generation with potentially less land use.

Medium and Long-Term Energy Storage. The need for energy storage will grow with
the proliferation of intermittent generation. Storage technologies that are on the horizon
include new and improved batteries, hydrogen, thermal storage, and mechanical storage.
See Section 5.5.1 for additional discussion of energy storage technologies.

Carbon Offsets. There is a substantial and growing market in carbon offsets in the
United States. Carbon offsets can be generated by any activity that compensates for the
emission of COz2 or other GHGs (measured in carbon dioxide equivalents (“CO2¢e™)) by
providing for an emission reduction elsewhere. Because greenhouse gases are
widespread in Earth’s atmosphere, there is a climate benefit from emission reductions
regardless of where the reductions occur. If carbon reductions are equivalent to the total
carbon footprint of an activity, then the activity is said to be “carbon neutral.” Carbon
offsets can be bought, sold, or traded as part of a carbon market. Carbon offsets, verified
by third parties, are used in voluntary and compliance markets across the country.

Direct Air Capture Technology. This aspirational technology is an industrial process
for large-scale capture of atmospheric CO2. Direct air capture (“DAC”) technology pulls
in atmospheric air then, through a series of chemical reactions, extracts the CO2 from it
while returning the rest of the air to the environment. This is what plants and trees do
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every day as they photosynthesize, except DAC technology does it much faster, with a
smaller land footprint, and delivers the COz in a pure, compressed form that can then be
stored underground or reused. The potential of the DAC technology is tied to systems
where excess or curtailed renewable energy is available at a very low cost to power the
industrial process that removes CO2 from the air. Utilizing the captured COz to develop
other products provides additional support to this process. Captured COz can be
produced in a solid form for safe storage creating a “negative emissions” industrial scale
process, or can be paired with end-use applications such as oil field CO2 recovery or
development of synthetic fuels to provide carbon neutral transportation fuels.

* The HAZER® Process. The HAZER® Process converts natural gas into hydrogen and
~ high quality graphite using iron ore as a process catalyst. The aim of the HAZER®
Process is to achieve savings for the hydrogen producer, as well as providing “clean”
hydrogen with significantly lower CO2 emissions. This “clean” hydrogen can then be
used in a range of developing clean energy applications, including power generation.
The graphite can be used in the production of lithium ion batteries.

o Advanced Analytics. The economy is experiencing both a rapid increase in computing
power and an explosive growth in data. Both trends will allow energy companies to
manage the electric grid and aggregate resources in ways that they have not been able to
do in the past, providing additional opportunities to reduce CO2 emissions. A precursor
to the use of this data is a modernized grid that gathers data through AMI and intelligent
grid devices, and incorporates a sophisticated distributed energy resource management
system.

1.9 COVID-19

At the time of filing this 2020 Plan, the world continues to confront the ongoing public health
emergency related to the spread of coronavirus, also known as COVID-19. The Company’s first
priority is the health, safety, and well-being of its employees and communities. For its
employees, the Company implemented early directives limiting travel, instituting work-from-
home protocols, and expanding health and paid-time-off benefits. For its customers, the
Company has suspended service disconnections for all customers, waived late payment fees for
all customers, and worked to reconnect certain residential customers.

Because of the preparation schedule associated with this 2020 Plan, the Plan does not reflect any
potential effects related to the COVID-19 public health emergency. PJM has published initial
reports of lower demand for electricity. The Company believes it is too early to predict the long-
term effects of the COVID-19 public health emergency, including the effect on customer load.
The Company will continue to monitor the effects of this ongoing public health emergency and
will incorporate any long-term effects as needed in future Plans and update filings.
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1.10  Other Legislative Developments

In addition to the VCEA and the legislation enabling Virginia to join RGGI discussed in Sections
1.2 and 1.3, respectively, legislation was signed into law on April 11, 2020, that incorporated the
relevant policy objectives into the Virginia Energy Plan—Senate Bill No. 94 and House Bill No.
714 from the 2020 Regular Session of the Virginia General Assembly. Also relevant to this
2020 Plan, House Bill 889 established a pilot program for up to 200 MW of non-residential
customers load to aggregate and purchase electricity from third-party suppliers. The Company
has incorporated the effects of House Bill 889 into its load forecast, as discussed in Section 4.1.4.

1.11  Other Environmental Regulations

The following section outlines changes to various environmental regulations since the Company
filed its 2018 Plan. The 2018 Plan contains a historical perspective on some of the
environmental regulations discussed. For a comprehensive list of relevant environmental
regulations, see Section 5.2.3.

1.11.1 Affordable Clean Energy Rule

The Environmental Protection Agency (“EPA”) released the final version of the Affordable
Clean Energy Rule (“ACE Rule”) on June 19, 2019, which replaced and repealed the Clean
Power Plan. The ACE Rule was published on July 8, 2019, and applies to existing coal-fired
power plants greater than or equal to 25 MW.

Under the ACE Rule, the EPA has set the best system of emissions reduction (“BSER”) for
existing coal-fired steam EGUs as heat rate efficiency improvements based on a range of
“candidate technologies” and improved O&M practices that can be applied at the unit level.
States are directed to determine which of the candidate technologies apply to each covered EGU
and establish standards of performance (expressed as an emissions rate in CO2 pounds per MWh)
based on the degree of emission reduction achievable with the application of BSER. The EPA
required that each state determine which of the candidate technologies apply to each coal-fired
unit based on consideration of remaining useful plant life and other factors such as reasonable
cost of the candidate technologies. The ACE Rule requires compliance at the unit level; it does
not allow averaging across units at the same facility or between facilities as a compliance option.
In addition, it does not allow states to use alternative carbon mitigation programs, such as a cap-
and-trade program, to demonstrate compliance as part of their state plans. A steam generating
unit that is subject to a federally-enforceable permit that limits annual net-electric sales to one-
third or less of its potential electric output, or 219,000 MWh or less, can be excluded from the
ACE Rule.

The ACE Rule requires states to develop plans by July 2022. The EPA must approve these state
plans by January 2024. If states do not submit a plan or if their submitted plan is not acceptable,
the EPA will have two years to develop a federal plan.
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1.11.2 New Source Performance Standards for Greenhouse Gas Emissions from Electric
Generating Units

The EPA 1issued final Standards of Performance for Greenhouse Gas Emissions From New,
Modified, and Reconstructed Stationary Sources: Electric Utility Generating Units in October
2015. In December 2018, the EPA proposed revisions to these standards that have not yet been
finalized. If finalized, these standards would apply to any newly constructed or reconstructed
steam generating units or stationary CTs that (i) have a base load rating over 250 million British
thermal unit (“MMBtu”) per hour of heat input of fossil fuel and (ii) serve a generator capable of
selling greater than 25 MW of electricity to a utility power distribution system. In the proposed
revisions, the EPA did not revise the performance standard for newly constructed or
reconstructed natural gas combined-cycle units, which remains at the 1,000 pounds COz per
gross MWh standard on a 12-operating month rolling average basis. Any newly constructed or
reconstructed gas turbine selling greater than 25 MW of electricity to a utility power distribution
system would need to comply with the CO2 emission standards and work practice standards
required by this rule.

1.11.3 Ozone National Ambient Air Quality Standards

The ozone National Ambient Air Quality Standard (“NAAQS”) governs nitrogen oxide (“NOx™)
emissions. The Company has entered into a mutual shutdown agreement with VDEQ to shut
down and retire Possum Point Unit 5 by June 1, 2021, because the installation and operation of
selective non-catalytic reduction technology to control NOx emissions from that unit would

otherwise be needed to meet reasonably available control technology (“RACT™) requirements
under the 2008 ozone NAAQS of 75 parts per billion (“ppb”).

The Clean Air Act (“CAA”) requires the EPA to review the NAAQS every five years and revise
the NAAQS if necessary. On November 22, 2019, the EPA issued a finding that seven states
including Virginia failed to submit state implementation plans to satisfy the interstate report
requirements of the CAA as it pertains to the 2015 eight-hour ozone NAAQS. VDEQ submitted
a draft proposal to the EPA for review in early February, and is awaiting a response from the
EPA prior to the VDEQ opening its draft proposal for public comment.

The EPA initiated its review of the ozone NAAQS in May 2018 and concluded in a draft policy
assessment that the current NAAQS of 70 ppb is adequate. The EPA expects to finalize this
policy assessment, and issue a final decision in late 2020 or early 2021.

1.11.4 Cross-State Air Pollution Rule

The Cross-State Air Pollution Rule (“CSAPR”) aims to reduce emissions of sulfur dioxide
(“S0O2”) and NOx from power stations in the eastern half of the U.S. CSAPR requires certain
states to reduce annual SO2 emissions and annual ozone season NOx emissions to assist in
attaining the ozone and fine particle NAAQS. The rule establishes an emissions cap for SOz and
NOx and limits the trading for emission allowances by separating affected states into two groups
with no trading allowed between the groups.
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While CSAPR was originally intended to help downwind states attain the 1997 ozone NAAQS,
the EPA revised the emission caps downward as an update to the CSAPR in 2016 in order to aid
states in meeting the 2008 ozone NAAQS (the “CSAPR Update Rule™). As a companion to the
CSAPR Update Rule, the EPA issued a rule in 2018 that found that states in the program need
take no additional steps to meet the 2008 ozone NAAQS beyond compliance with the existing
trading program’s mandates (the “CSAPR Close-Out Rule”).

On September 13, 2019, the D.C. Circuit partially remanded the CSAPR Update Rule to the EPA
without vacating it. The court found that the rule was inconsistent with the CAA because it did
not set a deadline by which upwind states must eliminate their significant contribution to
downwind states’ nonattainment of the 2008 ozone NAAQS to comply with the “good neighbor”
provision of the CAA. On October 1, 2019, the D.C. Circuit granted consolidated petitions for
review of the CSAPR Close-Out Rule, thereby vacating and remanding the rule back to the EPA.

1.11.5 New York’s Clean Air Act Section 126(b) Petition

In March 2018, the State of New York filed a petition with the EPA under Section 126 of the
CAA alleging that certain stationary sources of NOx emissions in nine states—including several
EGUs in Virginia that are owned and operated by the Company—contribute to nonattainment in
New York and are interfering with maintenance of the 2008 or 2015 ozone NAAQS in New
York. The petition requested the EPA to impose strict NOx limits equivalent to RACT
requirements that New York has imposed on its facilities. On October 18, 2019, the EPA
finalized its decision to deny the petition on the basis that New York had not demonstrated

(i) that any areas in New York except for one would exceed either the 2008 or 2015 ozone
NAAQS by 2023, or (ii) that the identified sources contributed to any such exceedance. On
October 29, 2019, New York, New Jersey, and New York City jointly filed a petition for review
in the D.C. Circuit, challenging the EPA’s denial of this petition. The Company is participating
as an intervenor in the litigation in support of the EPA.

On February 19, 2020, the States of New Jersey, Connecticut, Delaware, New York, and
Massachusetts, along with the City of New York filed a lawsuit against the EPA in the U.S.
District Court for the Southern District of New York seeking to compel the EPA to promulgate
federal implementation plans for the 2008 NAAQS for ozone that fully address the requirements
of the “good neighbor provision” of the CAA for seven upwind states, including Virginia.

1.11.6 Mercury & Air Toxics Standards

In February 2019, the EPA published a proposed rule to reverse its previous finding that it is
appropriate and necessary to regulate toxic emissions from power plants. However, the
emissions standards and other requirements of the Mercury & Air Toxics Standards (“MATS”)
rule would remain in place, as the EPA is not proposing to remove coal- and oil-fired power
plants from the list of sources that are regulated under MATS. All of the Company’s applicable
units are complying with the applicable requirements of the MATS rule.

On April 16, 2020, the EPA finalized its reconsideration of its MATS supplemental cost finding
and its proposed residual risk and technology review for MATS. The action was consistent with

22

QEeEeTSa&T




the EPA’s February 2019 proposal, and rescinded the supplemental finding that had found it
appropriate and necessary for the EPA to regulate mercury and hazardous air pollutant emissions
from power plants. The EPA concluded that it was not appropriate and necessary to regulate
hazardous air pollutant emissions from power plants under the MATS rule because the costs
outweigh the benefits of emissions reductions. The EPA is also finalizing its determination that
it will not be changing emissions standards for affected coal- and oil-based clectric generating
units. The effective date of the action will be 60 days after publication in the Federal Register.
The Company expects that this action will result in litigation.

1.11.7 Coal Combustion Residuals

The Company currently operates inactive ash ponds, existing ash ponds, and coal combustion
residual (“CCR?”) landfills at eight different facilities. In April 2015, the EPA enacted a final
rule regulating (i) CCR landfills; (ii) existing ash ponds that still receive and manage CCRs; and
(iii) inactive ash ponds that do not receive, but still store, CCRs. This rule created a legal
obligation for the Company to retrofit or close all inactive and existing ash ponds over a certain
period of time, and to perform required monitoring, corrective action, and post-closure care
activities as necessary. Since the rule was enacted, the EPA has reconsidered portions of the rule
in response to litigation and petitions for reconsideration. In July 2018, the EPA promulgated
the first phase of changes to the CCR rule and continues to issue changes to the CCR rule. In
August 2018, the D.C. Circuit issued a decision in the pending challenges of the CCR rule,
vacating and remanding to the EPA three provisions of the CCR rule. The Company does not
expect the scope of the D.C. Circuit’s decision to affect its closure plans.

At the state level, in April 2018, Virginia Governor Northam signed legislation that required the
Company to solicit and compile information from third parties on the suitability, cost, and
market demand for beneficiation (i.e., treatment of raw materials to improve chemical or
physical properties) or recycling of coal ash from units at Bremo, Chesapeake, Chesterfield, and
Possum Point. The coal ash recycling business plan was submitted to the Virginia General
Assembly in November 2018. In March 2019, Governor Northam then signed legislation that
required any CCR unit located at the Company’s Bremo, Chesapeake, Chesterfield, or Possum
Point power stations that stopped accepting CCR prior to July 2019 be closed by removing the
CCR to an approved landfill or through recycling for beneficial reuse. The legislation further
required that at least 6.8 million cubic yards of CCR be beneficially reused.

1.11.8 Clean Water Act

The Clean Water Act (“CWA”) is a comprehensive program that uses a broad range of
regulatory tools to protect the waters of the United States, including a permit program to
authorize and regulate discharges to surface waters with strong enforcement mechanisms.
Section 316(b)

In October 2014, the final regulations under Section 316(b) of the CWA became effective; these

regulations govern existing facilities and new units at existing facilities that employ a cooling
water intake structure and that have flow levels exceeding a minimum threshold. The rule
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establishes a national standard for impingement based on seven compliance options, but forgoes
the creation of a single technology standard for entrainment. Instead, the EPA has delegated
entrainment technology decisions to state regulators. State regulators are to make case-by-case
entrainment technology determinations after an examination of five mandatory facility-specific
factors including a social cost-benefit test, and six optional facility-specific factors. The rule
governs all electric generating stations with water withdrawals above two million gallons per day
(“MGD”), with a heightened entrainment analysis for those facilities over 125 MGD.

The Company curtently has seven facilities that are subject to the final Section 316(b)
regulations. Additionally, the Company may have one hydroelectric power facility subject to the
final regulations. The Company anticipates that it may have to install impingement control

technologies at certain of these stations that have once-through cooling systems. The Company

is currently evaluating the need or potential for entrainment controls under the final rule;
decisions will be made on a case-by-case basis after a thorough review of detailed biological,
technology, cost, and benefit studies.

Effluent Limitation Guidelines

In September 2015, the EPA revised its effluent limitations guidelines (“EL.G”) for the steam
electric power generating category. The final rule established updated standards for wastewater
discharges that apply primarily at coal and oil steam generating stations. Affected facilities are
required (i) to convert from wet to dry or closed cycle coal ash management, (ii) to improve
existing wastewater treatment systems, and/or (iii) to install new wastewater treatment
technologies in order to meet the new discharge limits. In April 2017, the EPA granted two
separate petitions for reconsideration of the ELG rule and stayed future compliance dates in the
rule. In September 2017, the EPA signed a rule to postpone the earliest compliance dates for
certain waste streams regulations in the ELG rule from November 2018 to November 2020;
however, the latest date for compliance for these regulations remains December 2023.

In November 2019, the EPA released proposed revisions to the ELG rule that, if adopted, could
extend the deadlines for compliance with certain standards at several facilities. The effects of
this revised rule are still being evaluated and studies are currently underway to determine the
best path for compliance.
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Chapter 2: Results of Intesrated Planning Process

This chapter presents the results of the integrated planning process, including the Company’s
current capacity and energy positions, the Alternative Plans presented to meet the future capacity
and energy needs of the Company’s customers, and the net present value (“NPV™) of each
Alternative Plan. This section also includes the results of the initial transmission system
reliability analysis related to the retirement of all Company-owned carbon-emitting generation in
2043, and the results of a Virginia residential bill analysis.

2.1 Capacity and Energy Positions

Figures 2.1.1 and 2.1.2 illustrate the Company’s current capacity and energy positions using unit
retirement assumptions for Alternative Plan B. After adjusting for energy efficiency, voltage
optimization, and retail choice as discussed in Sections 4.1.3, 4.1.4, and 4.1.5, respectively,
DOM LSE is expected to experience a compound annual growth rate (“CAGR”) of 1.0% in
future summer peak demand and 1.3% in energy requirements over the Planning Period.

Figure 2.1.1 - Current Company Capacity Position (2021 to 2035)

24,000 -
23,000 -
22,000 | capacity - -
3{'3335 Auction rypical) - L%
\'] -
21,000 - pin Capacity Pl e - _L_
20,000
2 19,000
E ! Capacity Gap :4,252
= 18,000
3 DR Programs
E 17,000 !
o €l
b
16,000
b
15,000 o §~ 16,638
o3 o "
14,000 S £ ks
P I PP FIT PSSO o
A A S S S S R R

Notes: “Existing Generators + NUGS” also include generation under construction; “DR” = demand response; “EE” = energy

efficiency; “PP5” = Possum Point Unit 5 (oil); “CH5&6” = Chesterfield Units 5 & 6 (coal); “YT3” = Yorktown Unit 3 (oil);

“CL1&2" = Clover Units 1 & 2 (coal); “Rose” = Rosemary (oil); “AV* = Aliavisia (biomass); “HW” = Hopewell (biomass);
“SH” = Southampton (biomass).
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Figure 2.1.2 - Current Company Energy Position (2021 to 2035)
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Notes: “Existing Generators + NUGS” include generation under construction; “EE” = energy efficiency; “PP5” = Possum Point

Unit 5 (oil); “CH5&6” = Chesterfield Units 5 & 6 (coal); “YT3” = Yorktown Unit 3 (oil); “CL.1&2” = Clover Units 1 & 2 (coal);
“Rose” = Rosemary (oil); “AV” = Altavista (biomass); “I1W” = FHopewell (biomass); “SIH” = Southampton (biomass).

2.2 Alternative Plans

The 2020 Plan presents a range of alternatives representing paths forward for the Company to
meet the future capacity and energy needs of its customers. Notably, however, the build plans
shown in Alternative Plans B through D do not fully account for possible system reliability and
security issues. More planning work is necessary to test the grid under different conditions to
ensure system reliability and security in the long term.

The Company’s options for meeting customers’ future capacity and energy needs are: (i) supply-
side resources, (i) demand-side resources, and (iii) market purchases. A balanced approach—
which includes the consideration of options for maintaining and enhancing rate stability,
increasing energy independence, promoting economic development, incorporating input from
stakeholders, and minimizing adverse environmental impact—will help the Company meet
growing demand and achieve its clean energy goals while protecting customers from a variety of
potential challenges.

Specifically, the Company presents four different Alternative Plans designed to meet customers’
needs in the future under different scenarios, which were designed using constraint-based least-
cost planning techniques:
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e Plan A — This Alternative Plan presents a least-cost plan that estimates future generation
expansion where there are no new constraints, including no new regulations or
restrictions on COz emissions. Plan A is presented for cost comparison purposes only in
compliance with SCC orders. Given the legislation that will take effect in Virginia on
July 1, 2020, this Alternative Plan does not represent a realistic state of relevant law and
regulation.

e Plan B — This Alternative Plan sets the Company on a trajectory toward dramatically
reducing greenhouse gas emissions, taking into consideration future challenges and
uncertainties. Plan B includes the significant development of solar, wind, and energy
storage resources envisioned by the VCEA. Plan B preserves approximately 9,700 MW
of natural gas-fired generation to address future system reliability, stability, and energy
independence issues.

e Plan C— This Alternative Plan uses similar assumptions as Plan B, but retires all
Company-owned carbon-emitting generation in 2045, resulting in close to zero CO2
emissions from the Company’s fleet in 2045. To reach zero CO2 emissions in 2045, Plan
C significantly increases the amount of energy storage resources and the level of
imported power.

e Plan D — This Alternative Plan uses similar assumptions as Plan C, but changes the
capacity factor assumption for future solar resources from 25% to 19%. As a result, Plan
D significantly increases the amount of solar resources needed to reach zero CO2
emissions in 2045.

Figures 2.2.1 through 2.2.4 show the build plans for each Alternative Plan. See Appendix 2A for
the capacity and energy associated with all Alternative Plans.
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Figure 2.2.1 - Alternative Plan A (nameplate MW)

Sclar Solar Solar Batter Pumped Natural .
Year cos PPA DER osw Storag: Stor:ge Gas-Fired Nuclear  Retirements
2021 PP5
2022 480
2023 480 485 YT3, CH5&6
2024 480 485
2025 480 485 CL1&2
2026 480 485
2027 480 Rosemary
2028 480
2029 480
2030 480
2031 480
2032 480 Surry 1
2033 480 Surry 2
2034 480
2035 480

OTA U b D 0 U 1 1 940 b/6 030
“COS” = cost of service; “PPA” = power purchase agreement; “Solar DER” = solar distributed energy resources (less

than 3 MW), whether Company-owned or PPA; “OSW” = offshore wind; “PP5” = Possum Point Unit 5 (oil);
“CHS5&6” = Chesterfield Units 5 & 6 (coal); “YT3” = Yorktown Unit 3 (oil); “CL1&2” = Clover Units | & 2 (coal).

Figure 2.2.2 - Alternative Plan B (nameplate MW)

Solar Solar Solar Batter Pumped Natural .
Year COS  PPA DER osw Storagz Storgge Gas-Fired! Nuclear  Retirements
2021 PPS
2022 540 240 220
2023 600 360 14 485 Y13, CH5&6
2024 600 360 220 485
2025 600 360 CL1&2
2026 600 360 220 852 400
2027 600 360 1,704 500 Rosemary
2028 600 480 220 AV, HW, SH
2029 960 480 500
2030 960 360 220 300
2031 720 360
2032 720 360 500 Surry 1
2033 720 360 Surry 2
2034 720 360 2,556 500
2035 720 360

TOTAL 9,660 300

Notes: (1) Natural-gas fired facilities are placeholders to address probable system reliability issues resulting from the
addition of significant renewable energy resources and the retirement of coal-fired facilities.

“COS” = cost of service; “PPA” = power purchase agreement; “Solar DER” = solar distributed energy resources (less
than 3 MW), whether Company-owned or PPA; “OSW” = offshore wind; “PP5” = Possum Point Unit 5 (oil);
“CH5&6™ = Chesterlield Unils 5 & 6 (coal); “YT3” = Yorkiown Unit 3 (oil); “CL.1&2" = Clover Units | & 2 (coal);
“AV’ = Altavista (biomass); “HW?” = Hopewell (biomass); “SH” = Southampton (biomass).
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Figure 2.2.3 - Alternative Plan C (nameplate MW)
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Solar Solar Solar Batte Pumped Natural .
Year cos PPA DER osw Stora:elz Storage Gas-Fired' Nuclear  Retirements
2021 PP5S
2022 540 240 220
2023 600 360 14 485 YT3, CH5&6
2024 600 360 220 485
2025 600 360 CL18&2
2026 600 360 220 852 400
2027 600 360 1,704 500 Rosemary
2028 600 480 220 AV, HW, SH
2029 960 480 500
2030 960 360 220 300
2031 720 360
2032 720 360 500 Surry 1
2033 720 360 Surry 2
2034 720 360 2,556 500
2035 720 360

TOTAL 9,660 1,100 5,112 ' 3,183

Notes: (1) Natural-gas fired facilities are placeholders to address probable system reliability issues resulting from the
addition of significant renewable energy resources and the retirement of coal-fired facilities.

“COS” = cost of service; “PPA” = power purchase agreement; “Solar DER” = solar distributed energy resources (less
than 3 MW), whether Company-owned or PPA; “OSW™ = offshore wind; “PP5” = Possum Point Unit 5 (oil);
“CH5&6” = Chesterficld Units 5 & 6 (coal); “YT3” = Yorktown Unit 3 (oil); “CL1&2” = Clover Units 1 & 2 (coal);
“AV?” = Altavista (biomass); “HW?” = Hopewell (biomass); “SH” = Southampton (biomass).

Figure 2.2.4 - Alternative Plan D (nameplate MW)

Solar Solar Solar Battery Pumped Natural Nuclear  Retirements
cos PPA DER Storage Storage Gas-Fired*
2021 PP5
2022 540 240 220
2023 600 360 14 485 YT3, CH5&6
2024 600 360 220 485
2025 600 360 CL1&2
2026 960 360 220 852 400
2027 960 480 1,704 500 Rosemary
2028 960 480 220 AV, HW, SH
2029 960 480 500
2030 960 600 220 300
2031 960 600
2032 960 600 500 Surry 1
2033 960 600 Surry 2
2034 720 360 2,556 500
2035 720 360

OTA 460 6,240 00 414 DO 970 676 8

Notes: (1) Natural-gas fired facilitics are placeholders to address prabable system reliability issues resulting from the
addition of significant rencwable energy resources and the retirement of coal-fired facilitics.

“COS” = cost of service; “PPA” = power purchase agreement; “Solar DER” = solar distributed energy resourccs (less
than 3 MW), whether Company-owned or PPA; “OSW?* = offshore wind; “PP5” = Possum Point Unit 5 (oil);
“CH5&6” = Chesterfield Units 5 & 6 (coal); “YT3” = Yorktown Unit 3 (oil); “CL1&2” = Clover Units | & 2 (coal);
“AV” = Altavista (biomass); “HW” = Hopewell (biomass); “SH” = Southampton (biomass).
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Alternative Plans B, C, and D include 970 MW of natural gas-fired CTs as a placeholder to
address probable system reliability issues resulting from the addition of significant renewable
energy resources and the retirement of coal-fired facilities.

Figure 2.2.5 shows the CO2 emissions from the Company’s fleet for each Alternative Plan, while
Figure 2.2.6 shows the regional CO2 emissions for each Alternative Plan. Because the regional
CO2 emissions capture the effects of both energy imports and exports required to meet customer
needs, the regional emissions are a better indicator of customers’ impact on the environment.

Figure 2.2.5 — Virginia CO2 Qutput from Company Fleet for Alternative Plans
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Figure 2.2.6 — Regional CO; Output for Alternative Plans
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As seen in Figures 2.2.2 through 2.2.4, Plans B through D are all very similar over the first 15
years of each Alternative Plan. This alignment between Alternative Plans B through D over the
15-year Planning Period creates a common pathway for the Company to pursue now while
allowing new technologies to emerge and mature, and allowing analysis and study to continue.
Accordingly, for this 2020 Plan, the Company recommends a path forward that substantially
aligns with the first 15 years of Alternative Plans B through D. Over the longer-term, however,
based on current technology and this “snapshot in time,” the Company recommends Alternative
Plan B.

23 Transmission System Reliability Analysis

In order to understand the possible transmission system reliability implications of retiring all
Company-owned carbon-emitting generation in 2045, as contemplated by Alternative Plans C
and D, the Company performed a transmission system power flow analysis by developing a base
power flow case and three different scenarios, and utilizing simplifying assumptions. The initial
results of this analysis identified North America Electric Reliability Corporation (“NERC”)
reliability deficiencies on twenty-six 115 kV lines, thirty-two 230 kV lines, six 500 kV lines, and
eleven transmission transformers that would need to be resolved to avoid NERC violations. In
addition, the results indicated that Alternative Plans C and D would require construction of four
interstate transmission lines at an estimated cost of $8.4 billion. A discussion of this analysis and
the full results are provided in Section 7.5.

2.4 NPV Results

The Company evaluated the Alternative Plans to compare and contrast the NPV utility costs for
each build plan over the Study Period. Figure 2.4.1 presents these NPV results on the “Total
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System Costs” line, as well as the estimated NPV of proposed investments in the Company’s
transmission and distribution systems, broken down by specific line item.

Figure 2.4.1 — NPV Results

REBAT SBAT

' PlanB  PlanC | PlanD

2020 $B " Plan A

Total System Costs’ $ 3M47(% 568|9% 607|% 630
GT Plan $ 02(% 321 9% 32( 3% 3.2
SUP $ 221 % 22| % 22 % 22
Broadband $ - $ 02| % 02 % 0.2
Transmission Underground Pilot $ - $ 02|% 02|% 0.2
Transmission $ 51( % 51| % 511 9% 5.1
Transmission Level Import Increase $ - $ - $ 84| $ B.4
Customer Growth $ 201 % 20( % 20| % 2.0
Subtotal PlanNPV?| § 443 $ 69.7|$ 821§ 843
Less Benefits of GT Plan $ - $ @5 @BH$ (3.5
TotalPlanNPV| $ 443($ 66.2($ 786|$ 80.8
Plan Delta vs. Plan A $ - $ 219($ 343| 3% 36.6

Notes: (1) Total system costs include the results from Figures 2.2.1 through 2.2.4 plus approved, proposed, and generic DSM;
solar interconnection costs; and solar integration costs. (2) Numbers may not add due to rounding,.

2.5  Virginia Residential Bill Analysis

The bill of a typical residential customer in Virginia using 1,000 kWh per month as of December
31,2019, was $122.66. As of May 1, 2020, this typical bill is $116.18, largely attributable to a
significant decrease in the fuel factor. The Company calculated the projected residential bill for
Alternative Plans A and B over each of the next ten years. Figure 2.5.1 presents the summary
results of these projections in 2030, as well as the CAGR. Importantly, these bill projections are
not final—all Company rates are subject to regulatory approval. Additionally, the bill projection
associated with Alternative Plan A is presented for comparison purposes only in compliance with
SCC orders. Given the legislation that will take effect in Virginia on July 1, 2020, Plan A does
not represent a realistic state of relevant law and regulation.

As can be seen in Figure 2.5.1, about 40% of the projected bill increase from 2020 to 2030 is
associated with investments incentivized or mandated by the VCEA and other legislation from
the 2020 Regular Session of the Virginia General Assembly. Roughly one-third is attributable to
compliance with directives that pre-date 2020, including the GTSA. Overall, the projected bill
increase is approximately 2.9% on a compound annual basis using year-end 2019 customer bill
as a baseline. The Company used year-end 2019 for this calculation to compare full-year data
points. For comparison, in 2008, the year following passage of the Virginia Electric Utility
Regulation Act, the bill of a typical residential customer in Virginia using 1,000 kWh per month
was $107.20. Using 2008 as a baseline, the projected compound annual growth rate in the
typical residential customer bill through 2030 is approximately 2.1%.
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Figure 2.5.1 — Residential Bill Projection (1,000 kWh per Month)

2030 CAGR
2019 Year End $122.66
Plan A $11.70 0.8%
Pre-2020 Legislation? $15.28 1.0%
2020 Legislation® $18.94 1.1%
Total 2030 Year End $168.58 2.9%
Total Bill Increase $45.92

Notes: (1) Represents bill projections associated with future generation in Alternative Plan A; approved and
proposed investments in DSM; approved investments in the Grid Transformation Plan (i.e. Phase IA and IB);
investments in the Strategic Underground Program; and compliance with environmental laws and regulations,
including CCR investments. (2) Represents bill projections associated with future generation in Alternative Plan B
and other investments incentivized or mandated by legislation prior to 2020, including legislation related Lo pumped
storage (2017), the GTSA (2018), and rural broadband (2019). (3) Represents bill projections associated with future
generation in Alternative Plan B and other investments incentivized or mandated by the VCEA and other 2020
legislation.

For perspective, the average residential rate for RGGI states normalized for 1,000 kWh monthly
usage—approximately $184.45—is approximately 50% higher than the Company’s typical
residential bill as of year-end 2019 (i.e., $122.66). See Figure 2.5.2.

|
| Figure 2.5.2 — Residential Bill Comparison for RGGI States'

sa640  Su0.so  $237.00
-E{s}}s_ - $193.90  S197.10
. URGG‘“@ e Raiiat - ML REUE S - S
s1:2.66  $125.90 SliSO | I | I |
Company VT NH RI MA CT

Note: (1) Based on residential rate data for RGGI states from U.S. Energy Information Administration as of
February 2020, normalized for 1,000 kilowatt-hour monthly usage. Typical 1,000 kilowatt-hour residential bill for
Company as of year-end 2019.
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Chapter 3: Short-Term Action Plan

The short-term action plan provides the Company’s strategic plan for the next five years (2020 to
2025). Generally, the Company plans to proactively position itself in the short-term to meet its
commitment to clean energy for the benefit of all stakeholders over the long term. The Company
also plans to continue its analyses on how to meet both its clean energy goals and the
requirements of the VCEA while continuing to provide safe and reliable service to its customers.
As shown in Figures 2.2.2 through 2.2.4, Alternative Plans B through D present the same path
forward in the next five years, and substantially similar paths over the next 15 years.

BEGRTSHET

3.1 Generation

Over the next five years, the Company expects to take the following actions related to existing
and proposed generation resources:

¢ File annual plans for the development of solar, onshore wind, and energy storage
resources consistent with the RPS requirements established by the VCEA, including
related requests for approval of certificates of public convenience and necessity and for
prudence determinations related to PPAs;

¢ Continue the construction of the CVOW demonstration project;

¢ Continue development and begin construction of a larger build-out of offshore wind off
the coast of Virginia;

e Meet its targets under the Virginia RPS at a reasonable cost and in a prudent manner by:
(i) applying renewable energy from existing generating facilities, including NUGs;

(i1) constructing and operating new renewable energy facilities and energy storage
facilities; (iii) purchasing cost-effective RECs, including optimizing RECs produced by
Company-owned generation (i.e., when higher priced RECs are sold into the market and
less expensive RECs are purchased and applied to the Company’s RPS requirements);

e Meet its target under North Carolina Renewable Energy Portfolio Standard at a
reasonable cost and in a prudent manner, and submit its annual compliance report and
compliance plan;

e Support ongoing Nuclear Regulatory Commission (“NRC”) review of the subsequent
license renewal application submitted for Surry Units | and 2 in October 2018;

e Submit an application to the NRC for the subsequent license renewal for North Anna
Units 1 and 2 by the end of 2020;

¢ Continue developmental work for 300 MW of new pumped hydroelectric storage in
southwestern Virginia;

e Achieve a minimum of 10% electricity production at VCHEC through the use of
renewable waste wood by the end of 2021;

¢ Continue to make investments at existing generation units needed to comply with
environmental regulations;

e In order to preserve the option to address probable system reliability issues resulting from
the addition of significant renewable energy resources and the retirement of coal-fired
facilities in the near term, evaluate sites and equipment for the construction of gas-fired
CT units;
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e Continue to evaluate potential unit retirements in light of changing market conditions and
regulatory requirements; and

e Enhance access to natural gas supplies, including shale gas supplies from multiple supply
basins.

Appendices 3A and 3B provide further details on each generation project under construction and
under development, respectively. Appendix 3C provides a comparison of the short-term action
plan for generation resources in this 2020 Plan compared to the 2018 Plan.

3.2  Demand-Side Management

Over the next five years, the Company will continue to identify and propose new or revised
DSM programs that meet the existing requirements of the GTSA and the new requirements and
targets in the VCEA in conjunction with the DSM stakeholder process. The Company also
expects to complete a new market potential study in late 2020, and will work with stakeholders
through the existing stakeholder processes towards development of a long-term strategy to
achieve legislative requirements in both the GTSA and VCEA as they relate to energy efficiency.

In Virginia, the Company filed its Phase VIII DSM application in December 2019 seeking
approval of 11 DSM programs and an extension of one existing program. The SCC must issue
its final order on this application by August 2020.

In North Carolina, the Company will continue its analysis of future programs and will file for
approval in North Carolina for those programs that have been approved in Virginia that continue
to meet Company requirements for new DSM resources. For programs that are not approved by
the SCC, the Company will evaluate the programs on a North Carolina-only basis.

33 Transmission

Over the next five years, the Company will continue to assess its transmission system and to
construct facilities required to meet the needs of its customers. Generally, the Company
anticipates transmission projects that are needed to rebuild aging infrastructure and to
interconnect data center customers. The Company also intends to pursue an additional
underground transmission line project under the pilot program established by the GTSA as
modified by House Bill No. 576 from the 2020 Regular Session of the Virginia General
Assembly, which was signed into law on March 4, 2020. Appendix 3D provides a list of planned
transmission projects during the Planning Period, including projected cost per project as
submitted to PJM.

The Company will also explore options to address probable system reliability issues resulting
from the addition of significant renewable energy resources and the retirement of coal-fired
facilities. Finally, the Company will continue its long-term analysis of the actions and costs
associated with the retirement of dispatchable carbon-emitting generating units and the
integration of large volumes of intermittent renewable generation on the transmission system.
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34 Distribution

Over the next five years, the Company will continue to assess its distribution system, adapt the
distribution grid to meet the needs of a modernized system, and implement solutions and
programs to meet the needs of its customers both today and in the future. Specifically, the
Company expects to take the following actions related to its distribution system:

e Implement the Grid Transformation Plan, including initiatives to facilitate the integration

of DERs, enhance grid reliability and security, and improve the customer experience;
o Publish hosting capacity maps for both utility scale and net metering DERs;
e Continue to develop integrated distribution planning capabilities, including a
standardized screening process to consider non-wires alternatives for distribution grid
support;
Continue its Strategic Undergrounding Program (“SUP”);
Pilot V2G technology through the Electric School Bus Program,;
Pilot BESS as grid support resources; and
Participate in the rural broadband pilot program.
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Chapter 4: Generation — Planning Assumptions

The generation planning process begins with the development of a long-term annual peak and
energy requirements forecast. Next, existing and approved supply- and demand-side resources
are compared with expected load and reserve requirements. This comparison yields the
Company’s expected future capacity and energy needs to maintain reliable service for its
customers over the Study Period. The Company also completes a retirement analysis on certain
existing supply-side resources to determine the economic feasibility of those resources. Next, a
feasibility screening, followed by a busbar screening curve analysis, is conducted to identify a set
of future supply-side resources potentially available to the Company, along with their individual
characteristics, using input assumptions such as load, fuel prices, emissions costs, maintenance
costs, and resource costs. Additionally, the Company incorporates the cost-benefit screening
used to determine demand-side resources that could potentially fit into the Company’s resource
mix. These potential resources and their associated economics are next incorporated into the
PLEXOS model—a utility modeling and resource optimization tool—along with any regulatory
requirements (e.g., the requirements in the VCEA). The Company then develops a set of
alternative plans using PLEXOS that represent future paths forward considering the major
drivers of future uncertainty. The Company develops these alternative plans in order to test
different resource strategies against scenarios that may occur given future market and regulatory
uncertainty. The NPV utility costs from PLEXOS include the variable costs of all resources
(including emissions and fuel), the cost of market purchases, and the fixed costs of future
resoutrces.

The Company currently models its system in PLEXOS based on hourly data. This 2020 Plan
does not incorporate sub-hourly analysis because the Company is still developing the inputs
required for such an analysis. Sub-hourly analysis will require sub-hourly inputs based on
historical performance for all resource type that could represent the operating characteristics of
those resource for future projections. In addition, the Company must use internal information to
establish the adjusted reserve margin and coincidence factor, because PJIM does not provide this
level of detail. Nevertheless, the Company intends to incorporate sub-hourly analysis in future
Plans and update filings once the required inputs and processes are developed and validated.
This sub-hourly analysis would capture the potential benefits from ancillary service markets. For
example, sub-hourly analysis would be able to capture the benefits that battery energy storage
systems could offer to the regulating services.

In this 2020 Plan, the Company relies on several assumptions for its integrated resource planning
process. This chapter discusses these assumptions related to load forecast, capacity needs,
capacity value, commodity prices, RPS, solar, storage, gas transportation, the least-cost plan, and
the VCEA. The Company updates its assumptions annually to maintain a current view of
relevant markets, the economy, and regulatory drivers.

4.1  Load Forecast
The 2020 Plan presents two load forecasts: (i) the 2020 PIM Load Forecast and (ii) the 2020

Company Load Forecast. The 2020 PJM Load Forecast was used in the development of all
Alternative Plans. Because of the limited nature of the information provided by PJM, however,
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the Company presents and discusses the 2020 Company Load Forecast as well, and presents a
sensitivity using the Company Load Forecast. Figures 4.1.1 and 4.1.2 compare these two load
forecasts, and provide historical peak load and energy. To provide an apples-to-apples
comparison of peak load, the Company added back behind-the-meter generation resources to the
PJM Load Forecast.

Overall, the PJM Load Forecast anticipates summer peak demand and energy CAGR for the
Dominion Energy Zone (“DOM Zone”) of approximately 1.0% and 1.3%, respectively, over the
Planning Period. The Company’s Load Forecast anticipates DOM Zone summer peak demand
and energy forecast CAGR of 1.2% and 1.4%, respectively.
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A 10-year history and 15-year forecast of sales and customer count at the system level, as well as
a breakdown at Virginia and North Carolina levels, are provided in Appendices 4A through 4F.
Appendix 4G provides a summary of the summer and winter peaks used in the Company Load
Forecast. The 3-year actual and 15-year forecast of summer and winter peak, annual energy,
DSM peak and energy, and system capacity are shown in Appendix 4H. Appendix 41 provides
the reserve margins for a 3-year actual and 15-year forecast, and Appendix 4J provides the 3-
year actual and 15-year forecast summer and winter peaks to show seasonal load. Finally, the 3-
year historical load and 15-year projected load for wholesale customers are provided in
Appendix 4K. See Appendix 4L for load duration curves for the years 2020, 2025, and 2035
with and without DSM. The information provided in Appendices 4A through 4F and 4K use the
Company Load Forecast because PJM does not provide this level of detail.

OEGOATSRAT

Notably, neither the 2020 PJM Load Forecast nor the Company Load Forecast incorporates any
effects on load of the ongoing public health emergency related to the spread of COVID-19.

4.1.1 PJM Load Forecast

The Company utilized the DOM Zone load forecast as published by PJM in its 2020 PJM Load
Forecast Report dated January 2020 in the development of Alternative Plans A through D
included in this 2020 Plan. The PJM website (www.PJM.com) contains information on the
methods used by PIM in developing this forecast.

To properly use the PJM Load Forecast in the development of this 2020 Plan, the Company
needed to adjust that forecast for modeling purposes. Because the PJM Load Forecast only
provides a 15-year forecast, PIM’s 15-year CAGR of 1.0% and 1.3% was used to extend the
summer peak demand and energy forecasts, respectively, for years 2035 through 2045. Since
PJM does not provide a DOM LSE forecast, the Company then scaled down the PJM DOM Zone
coincident peak load forecast and energy forecast. This required the Company to adjust PJM’s
DOM Zone forecasts by a percentage factor calculated using a regression technique that utilized
historical peak and energy data over the preceding 10-year period. Figure 4.1.1.1 presents the
forecast extension and the DOM Zone adjustment.
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Figure 4.1.1.1 —PJM Load Forecast Adjusted to LSE Requirements

DOM Zone DOM LSE DOM Zone DOM LSE
Year | Coincident Peak Equivalent Energy Equivalent
(MW) {(MW) (Gwh) (Gwh)
2021 19,486 16,802 104,845 90,435
2022 19,837 17,105 107,471 92,700
2023 20,178 17,339 110,012 94,893
2024 20,462 17,644 112,951 97,428
2025 20,651 17,807 114,053 98,378
2026 20,880 18,004 115,176 99,347
2027 21,072 18,170 116,343 100,353
2028 21,250 18,323 117,880 101,679
2029 21,404 18,456 118,745 102,426
2030 21,572 18,601 119,722 103,269
2031 21,756 18,759 120,756 104,160
2032 22,008 18,977 122,161 105,372
2033 22,176 19,121 *122,831 105,950
2034 22,326 119,251 123,897 106,870
2035 22,249 19,357 125,114 107,920
2036 22,686 19,561 126,752 109,333
2037 22,926 19,768 128,412 110,765
2038 23,168 19,977 130,093 112,215
2039 23,413 20,188 131,797 113,685
2040 23,661 20,402 133,522 115,174
2041 23,911 20,617 135,270 116,682
2042 24,163 20,835 137,042 118,210
2043 24,419 21,055 138,836 119,758
2044 24,677 21,278 140,654 121,326
2045 24,938 21,503 142,495 122,915

Next, the Company needed to adjust the PJM Load Forecast to properly incorporate it into
PLEXOS. Planning models, including PLEXOS, require 8,760-hour (i.e., the total hours in a
year) load shapes (“8,760 load shapes™) as a necessary input. PJM does not provide forecasted
8,760 load shapes. Instead of attempting to generate 8,760 load shapes for PJM, the Company
adjusted a historical DOM LSE summer peak 8,760 load shape to meet the annual coincident
peak demand and energy derived from the 2020 PJM DOM Zone Load Forecast.

PJM’s practice is to adjust their load forecasts downward for current and forecasted DERs,
which includes a forecast for net metering customers. Given this practice, all PLEXOS modeling
that utilized the PIM Load Forecast in this 2020 Plan excluded DERs (including net metering
customers) from the supply options.

One final note regarding the 2020 PJM Load Forecast is that PJM developed several revisions to
its load forecasting process in 2019. Because of those changes, PJM now considers the DOM

Zone to be a winter peaking zone. In other words, the winter peak demand forecast for the DOM
Zone now exceeds the summer demand peak in all years of the forecast period according to PIM.
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Given that the PJM RTO is still a summer peaking entity, however, PJM will still procure
| capacity for the DOM Zone at levels commensurate with the DOM Zone coincident summer
‘ peak forecast. As such, the Company developed this 2020 Plan using a summer peak 8,760
shape modified to align with PIM’s DOM Zone summer coincident peak demand and energy
forecast.

DEGRESAGT

4.1.2 Company Load Forecast

This 2020 Plan also includes the Company’s internally developed peak demand and energy

forecast. The Company ran a sensitivity on Alternative Plan B, re-optimizing the build plan
based on use of this internally developed forecast instead of the PIM Load Forecast. Figure
4.1.2.1 displays the results of this sensitivity analysis.

Figure 4.1.2.1 - Load Forecast Sensitivity

Plan B Load

Plan B Forecast Sensitivity

Load Forecast PIM Company

NPV Total $66.2 B $66.8 B

Solar (MW) 15,920 15-year 15,920 15-ycar
3 1,400 25-year 31 ,400 25-year
Offshore Wind (MW) 5,112 15-year 5,112 t5-year
5,1 12 25-year 5,1 12 25-year
Storage (MW) 2,714 15-year 2,714 (5-ycar
5,1 14 25-year 5,1 14 25-year
Combustion Turbine (MW 970 15-year 970 15-year
970 25-year 970 25-year
PJM Imports (MW) 5,200 15-year 5,200 15-year
5,200 23-year 52200 25-year
Retirements (MW 3,183 15-year 3,183 i5-year
5,414 25-year 5,414 25-year

As can be seen, the Company Load Forecast produces the same build plan as the PIM Load
Forecast, all other Plan B assumptions being equal. The NPV is slightly higher using the
Company Load Forecast because the Company would need to purchase additional energy in the
later years of the Study Period. These results confirm that the two forecasts are very similar. In
addition, it shows that the main driver for the units selected in the build plan for Alternative Plan
B was the requirements of the VCEA, not the load forecast.

The following paragraphs describe the Company’s internal load forecasting process, plus the
new revisions to that process that were incorporated since the 2018 Plan was published.
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Methodology

The Company uses two econometric models with an end-use orientation to forecast sales,
energy, and peak demand. The first is a customer class level sales model (“Sales Model”) and
the second is a system level hourly load model (“Peak and Energy Model”). The models used to
produce the Company Load Forecast have been developed, enhanced, and re-estimated annually
for over 20 years. Both models were estimated over a rolling 15-year historical period as each
long-term forecast is developed.

Sales Model

The Sales Model incorporates separate monthly sales equations for residential, non-data center
commercial, industrial, public authority, street and traffic lighting, and wholesale customer
classes, as well as other LSEs in the DOM Zone (all of which are in the PIM RTO). The
monthly sales equations are specified in a manner that produces estimates of heating load,
cooling load, and non-weather sensitive load. In addition to developing a sales forecast, the
primary role of the Sales Model is to provide estimates of historical and projected weather
sensitive appliance stocks and non-weather sensitive base demand for use as exogenous variables
in the Peak and Energy Model.

The residential sales equation also relies on an algorithm that dynamically adjusts forecasted
appliance saturation and usage based on historical trends. These historical trends are determined
from appliance data collected through surveys of the Company’s residential customers. Figure
4.1.2.2 shows historical and forecasted saturation and usage data for residential heat pumps.

Figure 4.1.2.2 — Residential Heat Pump (Cooling) Saturation and Usage
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The next residential and commercial customer appliance survey and subsequent conditional
demand analysis will be completed in the second half of 2020.
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The Company has performed out-of-sample testing on its Sales Model for the residential,
commercial, industrial, and public authority (government) customer classes. The results of tests
are included in the Company’s load forecasting model documentation.

Peak and Energy Model

The Company’s second model, the Peak and Energy Model, is comprised of 24 separate
equations, one for each hour of the day, with adjusted DOM Zone loads as the dependent
variable. Prior to estimating the Peak and Energy Model equations, historical hourly loads are
adjusted by adding back historical distributed solar generation and load management reductions.
This adjustment is performed in order to ascertain the true load rather than a load that is masked
by these devices. The Company’s practice is to account for distributed solar and load
management programs as supply resources, not as a load modifier.

The Peak and Energy Model equations include a non-weather sensitive base demand variable,
derived from the estimated aggregate non-weather sensitive base demand components from the
Sales Model as well as a detailed specification of weather variables. The weather variables
include interactions between both current and lagged values of temperature, humidity, wind
speed, sky cover, and precipitation for five weather stations in conjunction with residential
heating and cooling appliance stocks. The Peak and Energy Model also employs indicator
variables to capture monthly, day of week, time of day, holiday, and other seasonal effects, as
well as unusual events such as hurricanes that produce widespread outages.

The forecast of expected DOM Zone monthly and seasonal peaks and energy output is produced
by simulating hourly demands from the estimated Peak and Energy Model over actual hourly
weather from each of the past 15 years under projected economic conditions. The final
forecasted zonal peak and energy values include subsequent adjustments for projected data
centers, EVs, or other significant load additions not reflected in the hourly regression equations.

The final monthly peak and energy forecast for the DOM LSE is based on a regression of
historical DOM LSE loads onto historical DOM Zone loads. The estimated coefficients are
applied to the projected zonal loads resulting in a load forecast for the DOM LSE that is then
adjusted for known firm contractual obligations in the forecast period.

Data Center Forecast

Data center sales, energy, and peak demand are now being forecasted by the Company as a
standalone category and are being applied to the Company’s sales, peak, and energy forecasts as
an exogenous adjustment. This action is consistent with a forecasting recommendation provided
by Itron Inc. (“Itron™), as discussed below. Figures 4.1.2.3 and 4.1.2.4 reflect the data center
peak and energy forecast, respectively.
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Figure 4.1.2.3 — Data Center Peak Demand Forecast
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Electric Vehicle Forecast

The Company includes an adjustment to its sales, energy, and peak demand forecast to account
for future incremental EV load. For this 2020 Plan, the Company has revised its EV forecasting
process. Like data centers, the Company now subtracts EV sales from history and re-estimates
the residential and commercial sales models. Also, like data centers, a separate EV forecast is
developed and added to the appropriate residential or commercial sales forecast as a model post-
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processing adjustment. The EV forecast was developed by Navigant Consulting, Inc.
(“Navigant”). The Company used this same EV forecast to develop the recently-approved Smart
Charging Infrastructure Pilot Program, a component of its Grid Transformation Plan discussed
further in Section 8.3. The only modification to the Navigant forecast was that the Company
extended the forecast from 10 years to 25 years using the same long-term growth rates calculated
from the forecast itself. Figures 4.1.2.5 and 4.1.2.6 reflect the EV peak and energy forecast,
respectively.

Figure 4.1.2.5 — Electric Vehicle Peak Demand Forecast
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Figure 4.1.2.6 — Electric Vehicle Energy Forecast
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Independent Review of the Company’s Load Forecasting Process

In response to feedback received during the 2018 Plan proceeding, the Company engaged Itron
in 2019 to (i) review its load forecasting process and methods and (ii) perform a long term (i.e.,
greater than 5 years) study of data center growth within the Company’s service territory.
Overall, Itron concluded that the Company’s load forecast methodology provides reasonable
projections for long-term resource planning, and offered general recommendations that could
improve that approach. The Company has incorporated the following load forecast
recommendations into this 2020 Plan:

¢ Itron recommended that the Company shorten the coefficient estimation period from the
Company’s traditional period of 30 years. Consistent with this recommendation, the
2020 Company Load Forecast utilized 15 years of history to re-estimate the model and
also used 15 years of weather history in its weather normalization process.

e Itron recommended that the Company isolate the data center loads from commercial sales
and system hourly loads. Consistent with this recommendation, the 2020 Company Load
Forecast removed the data center peak demand and energy from the commercial sector
and estimated each sector (i.e., non-data center commercial and data centers)
independently.

The Company will continue to review the results of the Itron study and incorporate
recommendations into its load forecasting process as appropriate.

Itron also made several findings regarding long-term data center growth, including:

o With continuing demand growth for offsite computing and cloud-based computer service,
strong Northern Virginia data center demand is expected to grow well into the future;

o Data center demand is expected to increase 176 MW on average per year between 2020
and 2030; and

o Utilizing the Bass Diffusion Model is a reasonable approach to forecasting long-term data
center growth.

Economic and Demographic Assumptions

The economic and demographic assumptions that were used in the Company Load Forecast
models were supplied by Moody’s Analytics, prepared in October 2019, and are included as
Appendix 4M. Figure 4.1.2.7 summarizes the economic variables used to develop the
Company’s sales and peak load forecasts.
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Figure 4.1.2.7 - Major Assumptions for the Sales and Peak and Energy Models

Compound Annual
2020 2035 Growth Rate (%)

GEABTSOETE

2020 - 2035
DEMOGRAPHIC:
Customers (000)
Residential 2,373 | 2,754 1.00%
Commercial 247 279 0.81%
Population (000) 8,627 [ 9,341 0.53%
ECONOMIC:
Employment (000)
State & Local Government 545 616 0.82%
Manufacturing 244 202 -1.25%
Government 728 800 0.63%
Income ($)
Per Capita Real disposable 47,758 | 62,345 1.79%
Price Index
Consumer Price (1982-84=100) 261 368 2.33%
VA Gross State Product (GSP) 497 659 1.90%

Note: (1) “State & Local Government” = State (Commonwealth of Virginia) + Local (County + Municipalities)
(2) “Government” = State (Commonwealth of Virginia) + Local (County + Municipalities) + Federal Employment (Non-
Military)

Explanatory Variable Comparison

The Company relies on Virginia economic explanatory variable forecasts supplied by third
parties in the development of its load forecast for the DOM Zone. The supplier of these
explanatory variable forecasts for the 2020 Company Load Forecast was Moody’s Analytics
(“Moody’s™); PIM also used explanatory variables from Moody’s in the development of its 2020
Load Forecast.

In past proceedings, questions have arisen about the use of Moody’s and whether other entities
could provide such forecasts. To the Company’s knowledge, the only other reputable supplier of
these forecast variables is [HS Markit (“IHS™). For direct comparison purposes in this 2020
Plan, the Company procured Virginia economic variable forecasts from both Moody’s and [HS.
Appendix 4N provides charts comparing different relevant variables. As shown in Appendix 4N,
except for housing permits, IHS forecasts are similar to or higher than Moody’s. The Company
uses the housing permit forecast as an input variable in its residential load forecasting process to
determine the number of residential customers. The residential load forecast also incorporates
other input variables, such as disposable income forecast. If the Company had used THS’s
economic variable forecasts instead of Moody’s, it is likely that the residential sales results
would be similar because while IHS’s housing permit forecast is lower than Moody’s, [HS’s
disposable income forecast is higher.

47




Net Metering Forecast

The Company has developed a process that can forecast residential and commercial net metering
customers on a feeder level basis. This forecasting method can be used by the Company in
forecasting future net metering supply-side resources. It cannot be used when using the PJIM
Load Forecast because PIM calculates behind-the-meter (including net metering) resources using
different methods and reduces its overall load forecast by the determined values.

The net metering forecast process is composed of two components. The first component is the
three parameter Bass Diffusion Model (“BDM”) and the second component is a logit
classification model. On a feeder level basis, the BDM is fit to actual net metering customer data
to determine the first two parameters of the BDM, which are the coefficient of innovation and
the coefficient of imitation. The logit classification model is used to determine the maximum
number of potential customers that will elect to implement net metering technology at their
premises using demographic information such as premises size, age, and value. This maximum
number of potential customers figure is then utilized within the BDM framework as the third
parameter to determine the leveling off point or the 100% saturation level of the BDM. This
process will determine the net metering customer forecast, which is then translated into kWh
using feeder averages for single unit size and capacity factor. The methods should prove
valuable as the Company’s distribution planners proceed with feeder assessments as part of
evolving integrated distribution planning capabilities.

Wholesale Power Sales

The Company currently provides full requirement wholesale power sales to three entities, which
are included in the Company Load Forecast. Appendix 4K provides a list of wholesale power
sales contracts with parties to whom the Company has either committed or expects to sell power
during the Planning Period.

Results

The DOM Zone is typically a summer peaking system. The all-time summer unrestricted peak
demand for the DOM Zone is 20,328 MW and was set in the summer of 2011. On July 20, 2019,
the DOM Zone unrestricted peak demand was 20,161 MW. The peak-producing weather event
that drove this 2019 summer demand culminated on a Saturday. The Company estimates that
had this weather pattern culminated on a weekday, the load would have been approximately 500
MW higher, thus resulting in a new all-time summer peak demand of 20,661 MW. However,
during the winter periods of 2013/2014, 2014/2015, 2017/2018, and 2018/2019, significant
DOM Zone unrestricted peaks were set at 19,978 MW, 21,867 MW, 21,350 MW, and 20,104
MW, respectively. Nevertheless, based on its load forecasting process—and unlike PIM—the
Company still considers the DOM Zone to be a summer-peaking zone through 2031.

The historical DOM Zone summer peak growth rate has averaged about 1.3% annually over the
2004 to 2019 period. The annual average energy growth rate over the same period is
approximately 0.8%. Historical DOM Zone peak load and annual energy output along with a 15-
year forecast are shown in Figures 4.1.2.8 and 4.1.2.9. Figure 4.1.2.8 also reflects the actual
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winter peak demand. DOM LSE peak and energy requirements are both estimated to grow
annually at an approximate CAGR of 1.3% and 1.4%, respectively, throughout the Planning
Period.

BEAATI0RE

Fipure 4.1.2.8 — DOM Zone Peak Load Based on Company Load Forecast
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Figure 4.1.2.9 — DOM Zone Annual Energy Based on Company Load Forecast
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